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Preface

Audience

Administering Oracle Blockchain Platform explains how to provision and maintain
Oracle Blockchain Platform instances.

Topics:

* Audience

*  Documentation Accessibility

* Related Documents

 Conventions

This guide is intended for administrators responsible for using and managing Oracle
Blockchain Platform blockchains .

Documentation Accessibility

For information about Oracle's commitment to accessibility, visit the Oracle
Accessibility Program website at ht t p: / / www. or acl e. conl pl s/t opi ¢/ | ookup?
ctx=accé& d=docacc.

Access to Oracle Support

Oracle customers that have purchased support have access to electronic support
through My Oracle Support. For information, visit ht t p: / / www. or acl e. cont pl s/

t opi ¢/ | ookup?ct x=accé& d=i nf o or visit ht t p: / / ww. or acl e. con pl s/ t opi ¢/ | ookup?
ctx=acc& d=t rs if you are hearing impaired.

Related Documents

For more information, see these Oracle resources:

*  Administering Oracle Blockchain Platform

Conventions

ORACLE

The following text conventions are used in this document:


http://www.oracle.com/pls/topic/lookup?ctx=acc&id=docacc
http://www.oracle.com/pls/topic/lookup?ctx=acc&id=docacc
http://www.oracle.com/pls/topic/lookup?ctx=acc&id=info
http://www.oracle.com/pls/topic/lookup?ctx=acc&id=info
http://www.oracle.com/pls/topic/lookup?ctx=acc&id=trs
http://www.oracle.com/pls/topic/lookup?ctx=acc&id=trs
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Convention Meaning

boldface Boldface type indicates graphical user interface elements associated
with an action, or terms defined in text or the glossary.

italic Italic type indicates book titles, emphasis, or placeholder variables for
which you supply particular values.

nonospace Monospace type indicates commands within a paragraph, URLs, code

in examples, text that appears on the screen, or text that you enter.




What's Oracle Blockchain Platform?

This topic contains information to help you understand what Oracle Blockchain
Platform Enterprise Edition is.

Topics:

*  What's a Blockchain?

*  Why Should | Use Blockchain?

*  What Are the Advantages of Oracle Blockchain Platform?

*  What Do | Get with Oracle Blockchain Platform?

What's a Blockchain?

ORACLE

A blockchain is a system for maintaining distributed ledgers of facts and the history
of the ledger’s updates. A blockchain is a continuously growing list of records, called
blocks, that are linked and secured using cryptography.

This allows organizations that don't fully trust each other to agree on the updates
submitted to a shared ledger by using peer to peer protocols rather than a central
third party or manual offline reconciliation process. Blockchain enables real-time
transactions and securely shares tamper-proof data across a trusted business
network.

A blockchain network has a founder that creates and maintains the network, and
participants that join the network. All organizations included in the network are called
members.

Oracle Blockchain Platform is a permissioned blockchain, which provides a closed
ecosystem where only invited organizations (or participants) can join the network and
keep a copy of the ledger. Permissioned blockchains use an access control layer to
enforce which organizations have access to the network. The founding organization,
or blockchain network owner, determines the participants that can join the network. All
nodes in the network are known and use consensus protocol to ensure that the next
block is the only version of truth. There are three steps to consensus protocol:

- Endorsement — This step determines whether to accept or reject a transaction.

e Ordering — This step sorts all transactions within a time period into a sequence
or block.

» Validation — This step verifies that the required endorsement are gotten in
compliance with the endorsement policy and organization permissions.

Blockchain's key properties

Shared, transparent, and decentralized— The network maintains a distributed
ledger of facts and update history. All network participants see consistent data.

Data is distributed and replicated across the network’s organizations. Any authorized
organizations can access data.
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Immutable and irreversible — Each new block contains a reference to the previous
block, which creates a chain of data. Data is distributed among the network
organizations. Blockchain records can only be appended and can't be undetectably
altered or deleted. Consensus is required before blocks or transactions are written to
the ledger. Therefore, the existence and validity of a data record can't be denied. After
endorsement policies are satisfied and consensus is reached, data is grouped into
blocks and blocks are appended to the ledger with cryptographically secured hashes
that provide immutability. Only those members authorized to have the corresponding
encryption keys can view data.

Encryption — All records are encrypted.

Closed ecosystem — Joined organizations can have a copy of the ledger.
Organizations are known in the real world. Consensus protocols depend on knowing
who the organizations are.

Speed — Transactions are verified in minutes. Network members interact directly.

Blockchain example

An example of an organization that benefits from using blockchain is a supply chain
contract manufacturing company. Suppose this company is located in the United
States and uses a third-party company in Mexico to source materials for and produce
electronic components. With a blockchain network, the manufacturing company can
quickly know the answers to the following questions:

*  Where is the product in the production cycle?

*  Where is the product being produced?

» Does the product contain ethically sourced materials?

» Does the product meet specifications and exporting compliance rules?
*  When is ownership transferred?

* Does the invoice match and should the organization pay it?

* How should the organization handle any exceptions to the manufacturing,
shipping, or receiving process?

Why Should | Use Blockchain?

ORACLE

Implementing blockchain can help you manage and bring efficiency to many aspects of
your business practices.

The key benefits of using a blockchain are:

Increase Business Velocity — You can create a trusted network for business-
to-business transactions and extend and automate your operations beyond the
enterprise. With blockchain, you can optimize business decisions by providing real-
time information visibility across your company's ecosystem.

Reduce Operation Costs — Use blockchain to accelerate transactions and eliminate
cumbersome offline reconciliations by using a trusted shared fabric of common
information. Blockchains help you eliminate intermediaries and related costs, possible
single points of failure, and time delay by using a peer to peer business network.

Reduce the cost of fraud and regulatory compliance — Blockchain allows you to
gain the security of knowing that business critical records are made tamper-proof with

1-2



Chapter 1
What Are the Advantages of Oracle Blockchain Platform?

securely replicated, cryptographically linked blocks that protect against single point of
failure and insider tampering.

What Are the Advantages of Oracle Blockchain Platform?

ORACLE

Using Oracle Blockchain Platform to create and manage your blockchain network has
many advantages over other available blockchain products.

As a preassembled platform, Oracle Blockchain Platform includes all the
dependencies required to support a blockchain network: compute, storage, containers,
identity services, event services, and management services. Oracle Blockchain
Platform includes the blockchain network console to support integrated operations.
This helps you start developing applications within minutes, and enables you to
complete a proof of concept in days or weeks rather than months.

How Oracle Blockchain Platform Adds Value to Hyperledger Fabric

Oracle Blockchain Platform is based on the Hyperledger Fabric project from the Linux
Foundation, and it extends the open source version of Hyperledger Fabric in many
ways.

Enhances Security

e Uses data in-transit encryption based on TLS 1.2, prioritizing forward-secrecy
ciphers in the TLS cipher-suite.

» Uses data at-rest encryption for all configuration and ledger data.
»  Provides audit logging of all API calls to the blockchain resources, with records
available through an authenticated, filterable query API.

Adds REST Proxy

e Supports a rich set of Fabric APIs through REST calls for simpler transaction
integration. See REST API for Oracle Blockchain Platform.

« Enables synchronous and asynchronous invocations. Enables events and
callbacks and DevOps operations.

e Simplifies integration and insulates applications from underlying changes in
transaction flow.

Provides the Management and Operations Console

e Provides a comprehensive, intuitive web user interface and wizards to
automate many administration tasks. For example, adding organizations to the
network, adding new nodes, creating new channels, deploying and instantiating
chaincodes, browsing the ledger, and more.

e Enables DevOps through REST APIs for administration and monitoring of
blockchain.

» Dynamically handles configuration updates without node restart.

e Includes dashboards, ledger browser, and log viewers for monitoring and
troubleshooting.

Replaces Ledger DB World State Store With Oracle Berkeley DB

e Provides Couch DB rich query support at Level DB performance.
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* Provides SQL-based rich query support. See What's the State Database?

* Validates query results at commit time to ensure ledger integrity and avoid
phantom reads.

Integrates Rich History Database

* Enables transparent shadowing of transaction history to Autonomous Data
Warehouse or Database as a Service and the use of Analytics or Business
Intelligence (for example, Oracle Analytics Cloud or third-party tools) on
blockchain transaction history and world state data. See Create the Rich History
Database.

e Supports standard tables and blockchain tables for storing rich history. Blockchain
tables are tamperproof append-only tables, which can be used as a secure ledger
while also being available for transactions and queries with other tables.

Highly Available Architecture and Resilient Infrastructure

Built for business-critical enterprise applications, Oracle Blockchain Platform is
designed for continuous operation as a highly secure, resilient, scalable platform.
This platform provides continuous monitoring and autonomous recovery of all network
components based on continuous backup of the ledger blocks and configuration
information.

Each customer instance uses a framework of multiple managed VMs and containers to
ensure high availability. This framework includes:

e Peer node containers distributed across multiple VMs to ensure resiliency if one of
the VMs is unavailable or is being patched.

e Orderers, fabric-ca, console, and REST proxy nodes are replicated in all VMs for
transparent takeover to avoid outages.

e A highly available Raft/Zookeeper cluster, leveraging multi-VM deployment
topology.

e Isolated VM environments for customer chaincode execution containers for greater
security and stability.

What Do | Get with Oracle Blockchain Platform?

ORACLE

Your instance includes everything you need to build, run, and monitor a complete
production-ready blockchain network based on Hyperledger Fabric.

Your Oracle Blockchain Platform instance is defined by the options you selected
when you created your instance. Your instance includes validating peer nodes, a
membership services provider (MSP), and an ordering service.

In addition, REST proxy nodes are provided and a default channel is created. Use

the console user interface to further configure, administer, and monitor the network, as
well as install, instantiate, and upgrade smart contracts (also known as chaincodes).
The Developer Tools tab contains sample chaincodes that you can deploy and run to
help you quickly understand how the blockchain network works.

Oracle Blockchain Platform is pre-assembled with underlying services, including
containers, compute, storage, LDAP for authentication, object store for embedded
archiving, and management and log analytics for operations and troubleshooting.
You can configure multiple peer nodes and channels for availability, scalability, and

1-4



Chapter 1
What Do | Get with Oracle Blockchain Platform?

confidentiality, and Oracle Blockchain Platform will automatically handle the underlying
dependencies.
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Get Started Using Samples

This topic contains information about the samples included in your instance. Using
samples is the fastest way for you to get familiar with Oracle Blockchain Platform.

Topics

*  What Are Chaincode Samples?

» Explore Oracle Blockchain Platform Using Samples

What Are Chaincode Samples?

Oracle Blockchain Platform includes chaincode samples written in Go and Node.js to
help you learn how to implement and manage your network’s chaincodes.

To get to the Chaincode Samples page in the Oracle Blockchain Platform console,
open the Developer Tools tab and select Samples.

The Chaincode Samples page contains:

* The Balance Transfer sample is a simple chaincode representing two parties
with account balances and operations to query the balances and transfer funds
between parties.

* The Marbles sample includes a chaincode to create marbles where each marble
has a color and size attribute. You can assigh a marble to an owner and enable
operations to query status and trade marbles by name or color between owners.

* The Car Dealer sample includes a chaincode to manage the production, transfer,
and querying of vehicle parts; the vehicles assembled from these parts; and
transfer of the vehicles.

In this sample, a large auto maker and its dealers and buyers have created a
blockchain network to streamline its supply chain activities. Blockchain helps them
reduce the time required to reconcile issues with the vehicle and parts audit trail.

Use the Download sample here links under each sample to download the sample
chaincode. The download contains the Go and Node.js versions of the chaincode.

The download also contains a Java version of the chaincode.

For information about installing, instantiating, and invoking the samples on your
instance, see Explore Oracle Blockchain Platform Using Samples.

Explore Oracle Blockchain Platform Using Samples

ORACLE

You can install, instantiate, and invoke the sample chaincodes included in Oracle
Blockchain Platform.

= Tutorial
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You must be an administrator to install and instantiate sample chaincodes. If you've
got user permissions, then you can invoke sample chaincodes.

1.
2.

Go to the console and select the Developer Tools tab.
Click the Samples pane.

The Blockchain Samples page is displayed.

Locate the sample chaincode and install it.

a. Choose the sample chaincode that you want to use and click the
corresponding Install button.

b. In the Install Chaincode dialog, specify one or more peers to install the
chaincode on, and select which chaincode language you want to use (Go,
Node.js, or Java). Click Install.

Instantiate the chaincode.
a. Click the chaincode’s Instantiate button.

b. In the Instantiate Chaincode dialog select the channel you want to instantiate
the chaincode to, and specify any required parameters. Click Instantiate and
Enable in REST Proxy.

Go to the Channels tab and click the name of the channel that you instantiated the
sample chaincode to.

a. Inthe Channel Information page, click the Instantiated Chaincodes pane to
confirm the chaincode's deployment on the channel.

b. You can use the Ledger area to locate information about individual
transactions on the channel.

Click the Ledger pane and confirm the following.
* The Ledger Summary indicates one deployment occurred.
* Inthe Ledger table, locate the block with the Type of data (sys).

»  Click the block and in the Transactions table, click the arrow icon to display
more information about the block. Confirm that the Function Name field
displays “deploy.”

If needed, go to the Chaincodes tab and instantiate the chaincode on other
channels.

If you're working on a network that contains multiple members and have
instantiated the chaincode on the founder, then you don’t have to instantiate the
chaincode on the participants where you installed the same chaincode. In such
cases, the chaincode is already instantiated and running on the participants.

a. Locate the name of the chaincode you want to instantiate in the table and click
it.

b. Inthe Chaincode Information page, click the Instantiate on a New
Chaincode button.

c. Inthe Instantiate Chaincode dialog specify the required information.
Invoke the chaincode.

a. Go to the Blockchain Samples page, locate the chaincode you're working with,
and click its Invoke button.

b. Inthe Invoke Chaincode dialog, select a channel to run the transaction on.
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c. Inthe Action field, specify an action to execute the chaincode.

d. Click Execute. The Transaction Results shows returned values, and the API
details field displays the detailed log of all blockchain processes performed
from invoking the transaction.

9. Confirm whether the chaincode invoked successfully.

a. Go to the Channels tab, and locate and click the channel the chaincode was
installed on.

b. Confirm that the Ledger pane is selected, and in the Query Ledger table,
locate the block number indicating that an invocation occurred.

c. Click the block and confirm that in the Transactions table you see “Success” in
the Status column.

10. If needed, go to the Samples page and invoke any other operations on the
chaincode.
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Manage the Organization and Network

This topic contains information to help you understand the console and how you can
use it to manage the channels and nodes that make up your organization and the
blockchain network.

Topics

*  What's the Console?

*  Modify the Console Timeout Setting

* Find and Understand Your Oracle Blockchain Platform Version Number

*  Monitor the Network

* Manage Nodes

* Manage Channels

* Manage Certificates

* Manage Ordering Service

What's the Console?

ORACLE

The Oracle Blockchain Platform console helps you monitor the blockchain network and
perform day to day administrative tasks.

When you provisioned your Oracle Blockchain Platform instance, all of the capabilities
you need to begin work on your blockchain network were added to the console.

You can use the console to perform tasks such as managing nodes, configuring
network channels and policies, and deploying and instantiating chaincodes. You can
also monitor and troubleshoot the network, view node status, view ledger blocks, and
find and view log files.

In most cases, each member of your network has its own console that they use

to manage their organization and monitor the blockchain network. Your role in the
network (founder or participant) determines the tasks you can perform in your console.
For example, if you're a participant, then you can’t add another participant to the
network. Only the founder can add a participant to the network.

Also, what you can do in the console is determined by your access privileges (either
Administrator or User). For example, only an Administrator can set an anchor peer or
create a new channel.

Your instance includes sample chaincodes that you can use to get started. See
Explore Oracle Blockchain Platform Using Samples.

The console is divided into tabs.
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Dashboard Tab

Use the Dashboard tab for an overview of the network’s performance. See What Type
of Information Is on the Dashboard?

On the Dashboard tab, you'll find:

e A banner showing you how many different components are on your network. For
example, how many channels and chaincodes.

e The number of user transactions on a channel during a specific time range.
e The number of nodes that are running or stopped.
e The number of endorsements and commits by peers.

e Utilization statistics for your instance's partitions.

Network Tab

The Network tab is where you view a list of the members in your network. The first
time you use the Network tab after setting up your instance, you'll see the nodes you
created during set up.

You can use the Network tab to:

* Find the organization IDs of the members in your network, their Membership
Service Provider (MSP) IDs, and roles.

* Add a patrticipant to the network.

e See a graphical representation of the network’s structure.
e Configure, view, or import the orderer settings.

* Manage certificates.

e Add new orderering service node into network.

*  Export the network config block.

Nodes Tab

Go to the Nodes tab to view a list of the nodes in your network. The first time you use
the Nodes tab after setting up your instance, you'll see:

*  The console node.
e The number of peer nodes you requested when provisioning.

»  The number of orderer nodes associated with your instance type. Standard has
three orderer nodes and cannot be scaled up, while Enterprise has three and
additional can be added.

»  One Fabric certificate authority (CA) node representing the membership service.
*  One REST proxy node.

During the founder instance provisioning a default channel was created and all peers
were added to it.

Use the Nodes tab to:

* View and set node configurations.

»  Export and import peers.
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e  Start, stop, and restart nodes.
» Configure and start a new orderer node.
* See a graphical representation of which peer nodes are using which channels.

* Click a node's name to find more information about it.

Channels Tab

The Channels tab shows you the channels in your network, the peers using the
channels, and the chaincodes instantiated on the channels. The first time you use the
Channels tab after setting up your instance, you'll see the default channel that was
created and all of the peers in your network added to it.

Use the Channels tab to:

e Add new channels.
e See the number of chaincodes instantiated on a channel.

e Click a channel's name to find more information about it, such as its ledger
summary, the peers and OSNs joined to the channel, and the channel's policies
and ACLs.

e Join peers to the channel.

e Manage the ordering service of the channel.

e Add or remove an ordering service node (OSN) for a channel.
e View and update the ordering service’s settings.

e Configure rich history for the channel.

Chaincodes Tab
Note that Oracle Blockchain Platform refers to smart contracts as chaincodes.

Go to the Chaincodes tab to view a list of the chaincodes installed on the instance.
The first time you use the Chaincodes tab after setting up your instance, no
chaincodes display in the list because no chaincodes were included during set up.
You must add the needed chaincodes.

You can use the Chaincodes tab to:

e Install, instantiate, and deploy a chaincode using the Quick or Advanced deploy
option.

e See how many peers have a chaincode installed.
e Find out how many channels a chaincode was instantiated on.
e Upgrade a chaincode.

e Find the chaincode’s path.

Developer Tools Tab

The Developer Tools tab is designed to help you learn blockchain fundamentals like
how to write chaincodes and create blockchain applications.

You can use the Developer Tools tab to:
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» Find templates and the Hyperledger Fabric mock shim to help you create
chaincodes.

* Link to the SDKs and APlIs that you need to write blockchain applications.

» Use the sample chaincodes to learn about chaincodes. Install, instantiate, and
invoke the sample chaincodes.

*  Download the Blockchain App Builder for Oracle Blockchain Platform - a set of
tools and samples to help you create, test, and debug chaincode projects using a
command line interface or a Visual Studio Code extension.

Modify the Console Timeout Setting

The Oracle Blockchain Platform console attempts to contact the nodes on the network
for 600 seconds before it times out.

In most cases you won't have to adjust this setting, but if the console is frequently not
responding, then consider increasing the timeout value. Oracle doesn’t recommend
decreasing the timeout value.

1. Go to the console and select the Nodes tab.

2. Inthe Nodes tab go to the nodes table and locate the console node. Use the
nodes table’s type column to find the Console node.

3. Click the node’s More Actions menu and then click Edit Configuration.
The Configure dialog is displayed.

4. In the Request Timeout (s) field, type or use the arrow buttons to indicate the
timeout length in seconds.

5. Click Submit.

The timeout length changes immediately, and you don't have to restart the
console.

Find and Understand Your Oracle Blockchain Platform
Version Number

ORACLE

Use this topic to find and understand your Oracle Blockchain Platform instance's
version number.

1. Go to the console and in the top right of the screen, locate and click your user
name.

2. Select About.

Your instance's version number will look similar to:

20.3.1

where:
e 20isyear
e 3isthe quarter

e 1 is the minor release number
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Monitor the Network

This topic contains general information about monitoring the blockchain network.

Topics:
e How Can | Monitor the Blockchain Network?
*  What Type of Information Is on the Dashboard?

*  View Network Activity

How Can | Monitor the Blockchain Network?

The console provides several ways for you to monitor the activity and health of your
blockchain network.

For example, you can find summary information about the total number of blocks
submitted to the ledger, or you can search for and locate information about specific
chaincode transactions that happened on a specific channel.

You can use the console to locate the following sources of information to help you
understand what's happening on your network.

Network Overview Information

Use the Dashboard tab if you need at-a-glance information about how well the whole
network is working and to spot any general issues such as a high rate of failing
transactions. See View Network Activity .

Ledger Summary

For information about the runtime statistics for transactions on a specific channel, go
to the channel's Ledger Summary area. You can drill into a specific transaction for
more information about it, such as which member initiated the transaction and which
peer endorsed it. See View a Channel’'s Ledger Activity.

Node Health

Use a node’s Health Summary area to help you understand how the node is
performing on the network. For example, CPU utilization and memory utilization. See:

*  View Health Information for a CA Node

*  View Health Information for the Console Node
* View Health Information for an Orderer Node
*  View Health Information for a Peer Node

*  View Health Information for a REST Proxy Node
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What Type of Information Is on the Dashboard?

ORACLE

The console’s Dashboard tab provides an overview of how well your network is
functioning. You can use this information to identify any issue and to navigate to other
tabs in the console where you can learn more about and resolve any issues.

Summary Bar

This section shows the components in your network (for example, how many nodes
and chaincodes). You can click a component number to go to the console tab for
more information or to perform tasks related to the component. If your instance is a
development instance, then “Development mode” is displayed in the bottom right of
the summary bar.

At the top of the console, you'll see what type of instance you're working with. If you're
a network founder, then you'll see “(Founder)”. If you're a participant in a network,
then the top of your console displays the name of the network you're joined to. For
example, “(Participant of <foundername>)”.

Health

This section shows how many nodes are running and how many are stopped in the
network. Click the node numbers to go to the Nodes tab to investigate why a node
might be stopped, or for more information about the nodes in the network.

The nodes in your network are partitioned inside of a virtual machine (VM). This
section also shows the percentage of the partition memory used, and the percentage
of CPU and disk used. If the memory percentage is relatively low (for example, 50%
or lower), then you can create another peer node without your system’s performance
decreasing significantly. If the percentage is close to 100, then your system most likely
can’t support another peer node.

Channel Activity

This area shows how many blocks have been created and how many transactions
have been executed based on the number of blocks created. Note that you might see
more blocks created than user transactions. For example, if you create a new channel
or you instantiate a chaincode, then those are classified as system-level transactions
and are included in blocks, but not classified as user transactions. This area shows
the top four channels that have handled the most transactions, and for each channel
shows the number of transactions that have succeeded and failed.

Note the following information:

e User transactions are transactions that were invoked as part of the chaincode’s
execution, and not underlying actions such as setting up the network, creating
channels, and installing and instantiating chaincodes.

* A block can contain multiple user transactions.

You can filter the amount of activity information that is displayed. You can select a set
time range (for example, last hour or last week), or you can select Custom and pick
the dates you want activity information for.
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Peer Activity

This area shows the number of endorsement and commits completed by the network’s
peer nodes. This area shows the top four peer nodes that have endorsed and
committed the most transactions, and for each of those four peers, this area shows
the number of endorsements and commits that have succeeded and failed.

Note the following information:

« A transaction is an endorsement, and a commit is when a transaction is written to
the block.

e Commits can be either user transactions or system transactions

«  Commits are the number of transactions that have been committed to the block.
Commits aren’t blocks.

e Only specific peers must do endorsements, but all peers must do commits.

You can filter the amount of activity information that is displayed. You can select a set
time range (for example, last hour or last week), or you can select Custom and pick
the dates you want activity information for.

View Network Activity

Use the console’s Dashboard tab to find information about your blockchain network’s
activities, such as percentage of nodes that are running or stopped, and how
successfully the network is executing chaincode transactions.

You can use this information as a starting place and then use the other tabs in the
console to drill into any issues that you discover. For information about what displays
in the Dashboard tab, see What Type of Information Is on the Dashboard?

1. Go to the console and select the Dashboard tab.

2. To see channel and peer activity information that occurred at a specific time such
as for the last week or month, go to the filter dropdown menu and select the time
range you want. Select Custom to enter specific begin and end dates and click

Apply.

Manage Nodes

ORACLE

This topic contains general information about managing the nodes in your network.

Topics

* What Types of Nodes Are in a Network?
* Find Information About Nodes

e  Start and Stop Nodes

* Restart a Node

* Setthe Log Level for a Node
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A blockchain network contain console, peer, orderer, certification authority (CA), and
REST proxy nodes. The nodes that display in your console depend upon if you're the

f

ounder of or a participant in a network.

For example, if you're a participant in a network, your console won't display an orderer
node for that network. If you're a founder, your console displays all node types.

What nodes are included in a new instance?

After you provision your instance and access the Nodes tab for the first time, you'll
see:

One console node.

The number of peers you requested during set up. These peers display with the
Peer(Member) type. The maximum number of peer nodes that can be included

with an instance is 16.

An orderer node representing an ordering service. Starting in version 20.3.1, both
founder and participant instances can have ordering service nodes (OSNs).

A Fabric certificate authority (CA) representing the membership service.

A REST proxy node.

need more information about the different node types

Use this table to find more information about nodes.

Node Type What Does This Node Do? Displays In Number of

Can | Add

Founder or Nodes per Another Node
Participant Instance After
Instance Provisioning
My Instance?
CA This node provides and Founder 1 No
manages peer node Participant
credentials and member
credentials.
Console This node is the console Founder 1 No
component. Participant
Orderer This node provides Founder 3 Enterprise
communication between Participant Edition: Yes
nodes. It guarantees the Standard
delivery of transactions into Edition: No

blocks and blocks into the
blockchain.

If you're a participant,
then you must import the
founder’s ordering service
setting into your instance
so that all peer nodes can
communicate.

ORACLE
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Node Type What Does This Node Do? Displays In Number of Can | Add
Founder or Nodes per Another Node
Participant Instance After
Instance Provisioning
My Instance?
Peer This node contains a copy ~ Founder 2to 16 Yes
of the ledger and writes Participant The number of
transactions to the ledger. peer nodes you
This node can also endorse can add was
transactions. specified when
Your network can contain your instance
member or remote peers. was created.
REST Proxy This node maps an Founder 1 No
application identity to Participant

a blockchain member,
which allows users and
applications to call the
Oracle Blockchain Platform
REST APIs.

Find Information About Nodes

This topic contains information about where in the console you can find information
about the nodes in your instance and network.

Topics:

View General Information About Nodes

Access Information About a Specific Node

View a Diagram of the Peers and Channels in the Network

Find Node Configuration Settings

View General Information About Nodes

ORACLE

Use the Nodes tab to view general information about all of the nodes in your network.
For example, Name, Route, Type, and Status.

You can also use the Nodes tab to drill into details about a specific node. For more
information about node types, see What Types of Nodes Are in a Network?

1. Go to the console and select the Nodes tab.

2.

In the Nodes tab confirm that the List View (and not the Topology View) is

displaying.

Column Description

Route Oracle Blockchain Platform generated the URLs when you provisioned
your instance or when you create new nodes.
If you use the Hyperledger Fabric SDK, then you need these URLs to
specify which peers you want the SDK to interact with.

Type Indicates the node type.

MSP ID Membership Service Provider ID.
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Column Description

Status Indicates if the node is running or down. Also indicates if there's an
unapplied configuration change for the node. Note the following statuses:
e Up — The node is running and working normally.
Down — The node is stopped.
*  N/A — This status displays for remote peers because your instance
doesn’t have the permissions required to get the peer’s status.

IsConfigured  If the node’s configuration was updated you need to restart the node for
the updates to take effect. Nodes with the yes status are running (and not

stopped).

More Actions  Your permissions determine the options available from the More Actions
Menu menu. If you're an administrator, this button provides links to modify the
node’s configuration. Administrators and users can stop, start, and restart

nodes.

Access Information About a Specific Node

Use the Nodes tab to access information about a specific. For example, health
information or log files.

1.
2.

Go to the console and select the Nodes tab.

Click a node’s name to go to the Node Information page. The panes that display in
the Node Information page depend on the node type you select.

Pane Available  What can | do in this pane?
for Which
Node
Types?
Health All View metrics to help you understand how the node is

performing on the network. Example of metrics include CPU
Utilization and Memory Utilization.

For a Peer node, this pane displays information about
endorsed and committed transactions.

Channels Peer

View a list of channels the selected peer node is using for

its communications with other nodes. Join the peer node to
other existing channels as needed. Go to the Channel page to
create a new channel and specify which peer nodes can join it.

Chaincodes Peer

View the chaincodes that are installed on the peer node. Go to
the Chaincode page to install a new chaincode or upgrade an
existing chaincode.

Transaction REST proxy
Statistics

View the total queries, failed queries, total invocations, and
failed invocations handled by the REST proxy.

View a Diagram of the Peers and Channels in the Network

ORACLE

Use the Topology view to access an interactive diagram that shows which network
peers are using which channels.

1.
2.

Go to the console and select the Nodes tab.

In the Nodes tab, click Topology View to see a diagram showing the peer nodes
in your network and which channels they’re using.

Hover over a peer to highlight it and the channels it's using.
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Find Node Configuration Settings

Use the Nodes tab to find a specific node’s configuration settings. If you're an
administrator, then you can update a node’s configuration settings. If you're a uset,
then you can view a node’s configuration settings.

1. Go to the console and select the Nodes tab.

2. Goto the Nodes table, locate the node that you want configuration setting
information for, and click the node’s More Actions button.

3. The configuration option is determined by your permissions. If you're an
administrator, locate and click Edit Configuration. If you're a user, locate and
click View.

The Configure dialog is displayed, showing the attributes specific to the node type
you selected. See Node Configuration.

Start and Stop Nodes

ORACLE

You can start or stop CA, orderer, peer, and the REST proxy nodes in your network.
You can't start or stop the console node or remote peer nodes.

You can start and stop nodes depending upon the traffic in your network. For example,
if network traffic is light, then you can stop unneeded peer nodes and orderer nodes.

You can also restart a node. See Restart a Node.

When you stop a peer node, Oracle Blockchain Platform removes the peer’s listing on
the Channel tab and Chaincodes tab. If you stop all peers that have the chaincode
installed, then the Chaincodes tab doesn't list the chaincode. If you stop all peers
joined to a channel, then the Channels tab lists the channel, but its information isn't
available to view.

Before stopping a node for an extended period of time, you should transfer all this
peer's responsibilities to other running peers, and then remove all the responsibilities
this peer has.

e Check all other peers' gossip bootstrap address lists, remove the peer address,
and add another running peer's address if needed. After peer configuration
change, restart the peer.

e Check all channels' anchor peer lists, remove the peer from the anchor peer lists,
and add another running peer to the anchor peer list if needed.

e If a channel or chaincode is only joined or instantiated in this peer, you should
consider using another running peer to join the same channel and instantiate the
same chaincode.

You must be an administrator to perform this task.
1. Go to the console and select the Nodes tab.

2. Inthe Nodes tab, go to the Nodes table, locate the node that you want to start or
stop, and click the node’s More Actions button.

3. Click either the Start or Stop option. The node’s status changes to either up or
down and information is written to the node’s log file.
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Restart a Node

You can restart the CA, orderer, peer, and REST proxy nodes in your network. You
can’t restart the console node or remote peer nodes.

You should restart a node if it's not responding or running properly, or if you've updated
a node’s configuration. You can also start or stop a node. See Start and Stop Nodes.

You must be an administrator to perform this task.
1. Go to the console and select the Nodes tab.

2. Inthe Nodes tab, go to the Nodes table, locate the node that you want to restart,
and click the node’s More Actions button.

3. Click Restart.

The node’s status changes to restarting and information is written to the log file.

Set the Log Level for a Node

If you're an administrator, then you can specify the type of information you want to
include in a node’s log files. For example, ERROR, WARNING, INFO, or DEBUG.

By default, every node’s log level is set to INFO. When developing and testing your
network, Oracle suggests that you set the logging level to DEBUG. If you're working in
a production environment, then use ERROR.

Only an administrator can change a node’s log level setting. If you're a user, then you
can view a node’s log level settings.

1. Go to the console and select the Nodes tab.

2. Inthe Nodes tab, go to the nodes table, locate the node you want to update, click
its More Actions menu, and click Edit Configuration.

If you have user permissions, then your console will have the View option that you
click to see the node’s log level setting and other configuration settings.

The Configure dialog is displayed.
3. Inthe Log Level field, select the log level you want to use.
4. Click Submit.

Manage Channels

ORACLE

This topic contains information about managing the channels in your network.

Topics

*  What Are Channels?

* View Channels

* Create a Channel

* View a Channel’s Ledger Activity

* View or Update a Channel's Organizations List

e Join a Peer to a Channel
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* Add an Anchor Peer

* Change or Remove an Anchor Peer

*  View Information About Instantiated Chaincodes
*  Work With Channel Policies and ACLs

* Add or Remove Orderers To or From a Channel
*  Set the Orderer Administrator Organization

» Edit Ordering Service Settings for a Channel

What Are Channels?

Channels partition and isolate peers and ledger data to provide private and
confidential transactions on the blockchain network.

Members define and structure channels to allow specific peers to conduct private and
confidential transactions that other members on the same blockchain network can't
see or access. Each channel includes:

e Peers

e Shared ledger

» Chaincodes instantiated on the channel
e One or more ordering service nodes

*  Channel policy definitions and ACLs where the definitions are applied

Each peer that joins a channel has its own identity that authenticates it to the channel
peers and services. Although peers can belong to multiple channels, the information
on transactions, ledger state, and channel membership is restricted to peers within
each channel.

You can use the Oracle Blockchain Platform console or the Hyperledger Fabric SDK to
create channels on your blockchain network. See View Channels.

View Channels

ORACLE

Members in your network use channels to privately communicate blockchain
transactions information.

Use the Channel tab to view a list of the channels in your network, create and monitor
channels, specify anchor peers, and upgrade the instantiated chaincodes used on
your channels.

1. Go to the console and select the Channels tab.

The Channels tab is displayed and the channel table contains a list of all of the
channels on your network.

2. In the channel table, click the channel name you want information about. Note that
if all peers joined to the channel are stopped, then the channel is listed but its
information isn't available to view.

The Channel Information page is displayed.

3. Click through the Channel Information page's panes to find information about the
channel.
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Section What can | do in this pane?

Ledger Get information about the channel’s ledger activity such as
block number and the number of user transactions in the
block. Click a block number to drill into information about its
transactions. You can use the filter field to specify the summary
information that you want to see (for example, information from
the last day or last month), or use the custom option to enter
start and end times. See View a Channel’'s Ledger Activity.

Instantiated Chaincodes  View the list of chaincodes that have been instantiated on the
channel.

Orderers View a list of the orderers currently active, and allows you to
add a new OSN to join the channel.

Peers View the list of peers that are joined to the channel. Use this
section to set anchor peers for the channel.

Organizations View the list of network members whose peers are using the
channel to communicate.

Channel Policies View the list of the standard policies and any policies that you
created for the channel. Use this section to add, modify, and
delete policies.

ACLs View the access control lists (ACLs) and the policies used
to manage which organizations and roles can access the
channel's resources.

Create a Channel

You can add channels to the network and specify which members can use the
channel, and which peers can join the channel. You can't delete channels.

ORACLE

You must be an administrator to perform this task.

1.
2.
3.

Go to the console and select the Channels tab.
In the Channels tab, click Create a New Channel.

In the Channel Name field, enter a uniqgue name for the channel. The channel's
name can be up to 128 characters long.

In the Application Capabilities field, select 1_4_2 as the capabilities level for the
channel. Don't select 1 1 or 1_3 - they were used in earlier versions of the product
and selecting them will remove support for newer product features.

In the Creator Organization field, select the parent or child organization that you
want to administer the channel.

In the Organizations section, select any additional members that you want to
communicate on the channel.

If you're working in a participant instance, you need to add the founder to your
instance before the founder’'s MSP ID displays in the Organization section. To add
the founder organization, go to the Network tab and click the Add Organization
button to upload the founder’s certificates.

In the MSP ID ACL section, specify the organizations that have access to the
channel and permissions for each selected organization. Note that you can add
more organizations to or delete them from the channel later, as needed.

Your organization’s permissions are set to write (ReaderWriter) and you can't
modify this setting. By default, other member’s permissions are set to write
(ReaderWriter), but you can change them to read (ReaderOnly) if you don’t want
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the members to invoke chaincodes and to only read channel information and
blocks on the channel.

(Optional) In the Peers to Join Channel field, select one or more peers. Note the
following information:

* Your instance has two VMs (Partition 1 and Partition 2) and Oracle
recommends that you join one peer from each partition to the channel.
This is because if one VM is unavailable that the channel can still process
endorsements and commits. A peer’s name tells you which partition it's
located in. For example, peer0-1 and peerl-1 are located in Partition 1. And
peer0—2 and peerl-2 are located in Partition 2.

* You can join a maximum of seven peers from Partition 1 and seven peers from
Partition 2.

» If your network contains participants, the participants’ peers don't display in
this list. Participants must use their consoles to join peers to the channel. A
participant can't join its peers to the channel unless its organization was added
to the channel's MSP ID ACL section.

* If you want to create the channel only, then don’t select any peers. You can
add peers to the channel later.

Click Submit.

The channel table displays the new channel.

After you create the channel, you can:

Instantiate a chaincode on the channel. See Instantiate a Chaincode.

If the network contains participants, then they use their consoles to join member
peers to the channel. See Join a Peer to a Channel.

View a Channel’s Ledger Activity

ORACLE

Use the ledger to find summary information and runtime statistics for transactions on a
specific channel.

1.
2.

Go to the console and select the Channels tab.

In the channel table, click the channel name that you want transaction information
about. In the Channel Information page, confirm that the Ledger pane is selected.

Use the Ledger Summary area to find at a glance information about the channel’s
activity, such as the total number of blocks in the ledger’s chain and the total
number of user transactions on the channel.

To see blockchain activity that occurred at a specific time such as for the last day

or week, go to the filter dropdown menu to select the time range that you want. To
locate and drill into a specific set of transactions, select Custom and enter search
criteria in the Start Time and End Time fields, or click the calendar icon and pick

the dates that you want. Click Apply.

If you select a specific time period (for example, Last day) and then select it again
to re-run the query, the query doesn'’t re-run. To get the latest information, click the
Refresh button.

Note the following transaction types that can display for a block:

e genesis — The transaction that runs the configuration block to initialize the
channel.
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» data (sys) — The transaction that starts the chaincode’s container to make the
chaincode available for use.

» data — A chaincode transaction called for execution on the channel.

To find more information about a specific transaction, locate the transaction in the
guery ledger table and click it. The transactions table displays the transaction’s
details.

Transaction Detail Description

TxID The unique alphanumeric ID assigned to the transaction. The
TxID is constructed as a hash of a nonce concatenated with
the signing identity's serialized bytes.

Time The transaction’s time stamp (date and time that the
transaction occurred).

Chaincode Displays the name of the chaincode that executed the
transaction. This field can show the name of a chaincode that
you wrote, installed, and instantiated, but can also show a
system chaincode.
System chaincode options are:

 LSCC — For lifecycle requests, such as instantiate, install,
and upgrade.

*  QSCC — For querying. This chaincode includes APIs for
ledger query.

Status Shows if the transaction succeeded or failed.

Click the triangle next to the TxID to view in depth information about the
transaction, such as function name, arguments, validation results, response
status, the initiator and the endorser.

Note that if a transaction failed, then you can use the TxID to search error logs in
the peer node or orderer nodes for more information.

View or Update a Channel's Organizations List

You can view the list of the organizations that have access to the channel. If you
created the channel, then you can change an organization’s permissions on the
channel, and you can add organizations to or remove them from the channel

ORACLE

1.

Go to the console and select the Channels tab.

The Channels tab is displayed and the channel table contains a list of all of the
channels in your network.

In the channels table, locate the channel that you want information about, click the
channels More Actions button, and click Edit Channel Organizations.

The Edit Organizations page is displayed.
In the MSP ID ACL section, you can do the following:

* Modify an organization’s permissions. The organization that created the
channel is set to write (ReaderWriter). You can't change this setting.

» If you're the network founder, then clear an organization’s checkbox to delete it
from the channel. If you're a network participant, then use the Delete button to
delete an organization from the channel. If you delete an organization from a
channel, then the organization and its peers can no longer query, invoke, and
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instantiate a chaincode on the channel. And the removed organization’s peers
can'’t join the channel.

e Click an organization’s checkbox to add the organization to the channel and
set its permissions. By default, each member’s permissions is set to write
(ReaderWriter), but you can change it to read (ReaderOnly) if you don’t want
the member to invoke chaincodes and to only read channel information and
blocks on the channel.

Click Submit to save the changes.

Join a Peer to a Channel

You can add a peer node to a channel so that the node can use it to exchange private
transaction information with other peer nodes on the channel.

Note the following information:

When you create a channel, you specify which local peer nodes can join the
channel.

If you're creating a network containing a participant, then you can select the
participant as a member on the channel. Or you can add the participant after the
channel is created.

Your instance has multiple availability domains or fault domains, and Oracle
recommends that you join one peer from each partition to the channel. This

is because if one VM is unavailable that the channel is still available for
endorsements and commits. To determine which domain a peer is located in,
in the More Actions menu select Show AD Info to see the availability domain
information.

You can join a maximum of seven peers from each domain.

See Create a Channel.

You must be an administrator to perform this task.

1.
2.
3.

Go to the console and select the Nodes tab.
In the Nodes tab, click the peer node that you want to add to a channel.

In the Node Information page, click the Channels pane to view the list of channels
the peer is already using.

Click Join New Channels.
The Join New Channels dialog is displayed.

Click the Channel Name field and from the list select the name of the channel to
join. Click the field again to select another channel. Click Join.

Add an Anchor Peer

Each member using a channel must designate at least one anchor peer. Anchor peers
are primary network contact points, and are used to discover and communicate with
other network peers on the channel.

ORACLE

You can desighate one or more peers in your organization as an anchor peer on a
channel. For a high availability network, you can specify two or more anchor peers. All
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members using the network channel must use their console to designate one or more
of their peer nodes as anchor peers.

You must be an administrator to perform this task.

1.

Go to the console and select the Channels tab.

The Channels tab is displayed and the channel table contains a list of all of the
channels on your network.

In the channels table, click the channel name you want to add anchor peers to.
The Channel Information page is displayed.
In the Channel Information page, click the Peers pane.

Locate the peer or peers that you want to designate as anchor peers and click
their Anchor Peer checkboxes to select them.

Click the Apply button.

Change or Remove an Anchor Peer

(New in 19.2.1) You can change or remove a channel's anchor peers. Anchor peers
are primary network contact points, and are used to discover and communicate with
other network peers on the channel.

Before you change or remove the channel's anchor peers, note the following
information:

To communicate on the channel, you must designate one or more peers in your
organization as an anchor peer.

For a high availability network, you can specify two or more anchor peers.

All members using the network channel must use their console to designate one or
more of their peer nodes as anchor peers.

You must be an administrator to perform this task.

1.

ORACLE

Go to the console and select the Channels tab.

The Channels tab is displayed and the channel table contains a list of all of the
channels on your network.

In the channels table, click the channel name you want to remove anchor peers
from.

The Channel Information page is displayed.
In the Channel Information page, click the Peers pane.

Locate the peer or peers that you want to remove as anchor peers and clear their
Anchor Peer checkboxes. Alternatively, to add another peer as an anchor peer,
click its Anchor Peer checkbox to select it.

Click the Apply button.
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View Information About Instantiated Chaincodes

You can view information about the chaincodes instantiated on the different channels
in your network.

Some examples of when you need information about instantiated chaincodes are to
determine if you need to upgrade the chaincode, or to find out which channels the
chaincode was instantiated on.

1. Go to the console and select the Channels tab.

2. In the channels table, click the channel name with the chaincode that you want to
view information for.

3. Inthe Channel Information page, confirm that the Instantiated Chaincodes pane is
selected

4. In the chaincode table, you can:

e Click the chaincode to go to the Chaincodes tab to learn more information
about it, for example the peers that the chaincode is installed on and the
channels that the chaincode is instantiate on.

* In achaincode’s More Actions menu, click View Endorsement Policy to
find details about the chaincode’s endorsement policy, for example who must
endorse the chaincode and the signed by expression string.

5. (Optional) If you see a channel listing without a chaincode, then you can go to
the Chaincodes tab and instantiate a chaincode to the channel. See Instantiate a
Chaincode.

Work With Channel Policies and ACLs

(19.1.3 and later versions only) This topic contains information about a channel's
policies and ACLs.

Topics:

e What Are Channel Policies?

* Add or Modify a Channel's Policies

* Delete a Channel's Policies

*  What Are Channel ACLs?

e Update Channel ACLs

What Are Channel Policies?

ORACLE

A policy defines a set of conditions. The required parties must meet the policy's
conditions before their signatures are considered valid and the corresponding request
happens on the network.

The blockchain network is managed by these policies. Policies check the identity
associated with a request against the policy associated with the resource needed to
fulfill the request. Policies are located in the channel's configuration.

After you configure the channel's policies, you assign them to the channel's ACLs
resources to determine which members are required to sign before a change or
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action can happen on the channel. For example, suppose you modified the Writers
policy to include members from Organization A or Organization B. Then you assigned
the Writers policy to the channel's cscc/GetConfigBlock ACL resource. Now only a
member from Organization A or Organization B can call GetConfigBlock on the cscc
component.

What Are the Policy Types?
There are two policy types: Signature and ImplicitMeta.

* Signature — Specifies a combination of evaluation rules. It supports combinations
of AND, OR, and NOutOf. For example, you could define something like “An
admin of org A and 2 other admins" or "11 of 20 org admins.”

Note that when you modify the Oracle Blockchain Platform's default Admins policy,
which was created as an ImplicitMeta policy, you'll use the Signature policy. Any
new policies you create will be Signature policies.

* ImplicitMeta — This policy type is only valid in the context of configuration. It
aggregates the result of evaluating policies deeper in the configuration hierarchy,
which are defined by Signature policies. It supports default rules, for example “A
majority of the organization admin policies.”

Oracle Blockchain Platform uses the ImplicitMeta policy type to create the Admins
policy. When you modify the Admins policy, you'll use the Signature policy. You
can't create or modify any policies using the ImplicitMeta policy. Oracle Blockchain
Platform only supports modifying or creating policies using the Signature policy

type.
When Are Policies Created?

When you add a channel to the network, Oracle Blockchain Platform created new
default policies. The default policies are: Admins (ImplicitMeta policy), Creator, Writers,
and Readers (Signature policies). If needed, you can modify these policies or create
new policies.

Note the following important issues about channel policies:

* You can use the console to create a channel and set your organization's ACL to
ReaderOnly. After you save the new channel, you can't update this ACL setting
from the channel's Edit Organization option.

However, you can use the console's Manage Channel Policies functionality to add
your organization to the Writers policy, which overwrites the channel's ReaderOnly
ACL setting.

*  When you use the Hyperledger Fabric SDKs to create a channel, Fabric uses
the ImplicitMeta policies as the default channel policies for Readers and Writers.
When the channel uses these policies, the Oracle Blockchain Platform console
can't guarantee that the administrative operations (for example, edit organization)
will be successfully processed.

To correct this issue, update the readers and writers policies to Signature
policies, and define the policy rules as needed. See https://hyperledger-
fabric.readthedocs.io/en/release-1.3/access_control.html

*  When you use the Hyperledger Fabric SDKs or CLI to create a channel, the
Creator policy isn't included in the configtx.yaml file. The Creator policy is required
by Oracle Blockchain Platform to allow the channel creator to edit a channel's
configuration. You must manually edit the configtx.yaml file and add the Creator

policy.
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(19.1.3 and later versions only) You can add or modify a channel's policy to specify
which members are required to perform a specific action on the channel. After you
define policies, you assign them to the channel's ACLs.

Before you add or update policies, you need to understand how Oracle Blockchain
Platform creates default channel policies. See What Are Channel Policies?

You must be an administrator to perform this task.

1.

6.

Go to the console and select the Channels tab.
The Channels tab is displayed and the channel table contains a list of all of the

channels on your network.

In the channels table, click the channel name that you want to add policies to or

modify policies for.

The Channel Information page is displayed.

In the Channel Information page, click the Channel Policies pane.

Do one of the following:

* To add a new policy, click the Create a New Policy button. The Create
Policy dialog is displayed. Enter a name in the Policy Name field and select
Signature in the Policy Type field. Expand the Signature Policy section.

*  To modify an existing policy, click a policy's name. The Update Policy dialog

is displayed.

Click the Add Identity button to add an organization. Or modify an existing
signature policy as needed. Note the following information:

Field Description

MSP ID From the dropdown menu, select the
organization that must sign the policy.

Role Select the corresponding peer role required

by the policy. Usually this will be member.
You can find a peer’s role by viewing its
configuration information.

Policy Expression Mode

In most cases, you'll use Basic. Select
Advanced to write an expression string
using AND, OR, and NOutOf. See the
Hyperledger Fabric documentation for
information about how to write a valid policy
expression string.

Signed By

Select how many members must sign the
policy to fulfill the request.

If you're adding a new policy, then click Create. If you're modifying a policy, then

click Update.

Delete a Channel's Policies

(19.1.3 and later versions only) You can delete a policy from a channel.

You can't delete a channel policy if it is assigned to an ACL. Before you try to delete a
channel policy, confirm that the policy isn't assigned.

ORACLE
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You must be an administrator to perform this task.

1. Go to the console and select the Channels tab.
The Channels tab is displayed and the channel table contains a list of all of the
channels on your network.

2. Inthe channels table, click the channel that you want to delete a policy from.
The Channel Information page is displayed.

3. Inthe Channel Information page, click the Channel Policies pane.
4. Locate the policy that you want to delete and click its More Options button.

5. Click Remove and confirm the deletion.

What Are Channel ACLS?

(19.1.3 and later versions only) Access control lists (ACLS) use policies to manage
which organizations and roles can access a channel's resources.

Users interact with the blockchain network by targeting components such as the query
system chaincode (gscc), lifecycle system chaincode (Iscc), configuration system
chaincode (cscc), peer, and event. These components are associated with specific
resources (for example, GetConfigBlock or GetChaincodeData) that you can assign
policies to at the channel level. These policies are a part of the channel's configuration.

A policy defines which organizations and roles can request a resource. When a
request is made, the policy tells the system to check the requester's identity and
determine if it's authorized to make the request. When you create a channel, Oracle
Blockchain Platform includes the default Hyperledger Fabric ACLs with the channel.
Oracle Blockchain Platform also creates four default policies (Admin, Creator, Writers,
and Readers) for the channel. You can modify these policies or create new policies as
needed. See What Are Channel Policies?

Update Channel ACLs

ORACLE

(19.1.3 and later versions only) You can update the channel's ACLs by assigning
policies to the channel's resources. A policy defines which organizations and roles can
request a resource

Before you update a channel's ACLs, you should understand what policies and ACLs
are. See What Are Channel Policies? and What Are Channel ACLs?

1. Go to the console and select the Channels tab.
The Channels tab is displayed and the channel table contains a list of all of the
channels on your network.

2. Inthe channels table, click the name of the channel that you want to update ACLs
for.
The Channel Information page is displayed.

3. In the Channel Information page, click the ACLs pane.

4. In the Resources table, locate the resource that you want to update. Click the
resource's Expand button and select the policy that you want to assign to the
resource.

5. Modify the other resource's policies as needed.
6. Click Update ACLs.
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Add or Remove Orderers To or From a Channel

The orderer admin organization can add or remove orderers from a channel.

To add orderers to a channel:

1. Inthe founder console, open the Channels tab and select the channel to see its
details view.

2. Open the Orderers subtab. All orderer nodes currently joined to the channel are
listed.

3. Click Join Channel. Select an OSN not yet in this channel and click Join.

To remove orderers from a channel:

1. Inthe founder console, open the Channels tab and select the channel to see its
details view.

2. Open the Orderers subtab. All orderer nodes currently joined to the channel are
listed.

3. Select the orderer you want to remove from the channel and from its More Actions
menu select Remove.

Set the Orderer Administrator Organization

You can assign the administration of OSNs in a channel to any organization. Normally
either the founder or the channel creator would be assigned.

1. Inthe founder console, open the Channels tab.

2. Select the channel for which you want to set the orderer administrator
organization, and from the Action menu select Manage OSNs Admin.

3. Select from the list of available organizations, and click Submit.

Edit Ordering Service Settings for a Channel

ORACLE

You can update the ordering service settings for a particular channel.

Note the following important information about editing the ordering service settings for
a channel:

e Separately you can update the ordering service settings for the entire network as
described in Edit Ordering Service Settings for the Network.

» If you change the ordering service settings and there are applications running
against the network, then those applications must be manually updated to use the
revised ordering service settings.

e Itisn't common, but in some situations, you might expose a different ordering
service to some of the network participants. In this case, you'll export the updated
network config block and the required participants will import the revised settings.
See Join the Participant or Scaled-Out OSNs to the Founder's Ordering Service.

You must be an administrator to perform this task.

1. Go to the founder’s console and select the Channels tab.
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2. Locate the channel, click the More Actions menu, and select Update Ordering
Service Settings.

The Ordering Service Settings dialog is displayed.
3. Update the settings as needed.

Field Description

Batch Timout (ms) Specify the amount of time in milliseconds
that the system should wait before creating
a batch. Enter a number between 1 and
3600000.

Max Message Count Specify the maximum number of message to
include in a batch. Enter a number between
1 and 4294967295.

Absolute Message Bytes Specify the maximum number of bytes
allowed for the serialized messages in a
batch.

This number must be larger than the value
you enter in the Preferred Message Bytes
field.

Preferred Message Bytes Specify the preferred number of bytes
allowed for the serialized messages in a
batch. A message larger than this size
results in a larger batch, but the batch size
will be equal to or less than the number of
bytes you specified in the Absolute Message
Bytes field.

Oracle recommends that you set this value
to 1 MB or less.

The value that you enter in this field must
be smaller than the value you enter in the
Absolute Message Bytes field.

Snapshot Interval Size Defines number of MB per which a snapshot
is taken.

4. Click Update.

The updated settings are saved.

Manage Certificates

ORACLE

This topic contains information about how to manage your network’s certificates.

Topics:

*  Typical Workflows to Manage Certificates

*  Export Certificates

* Import Certificates to Add Organizations to the Network
* What's a Certificate Revocation List?

* View and Manage Certificates

* Revoke Certificates

* Apply the CRL
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Here are the common tasks for managing your network’s certificates.

Adding Organizations to the Network

You must be an administrator to perform these tasks.
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Task

Description

More Information

Export or prepare an
organization's certificates

The organization that wants to
join the network either outputs
or writes its certificates file
and gives it to the founder.

Export Certificates

Create a Fabric Organization's
Certificates File

Create an Organization's
Third-Party Certificates File

Import member certificates

The founder imports the
organization's certificates file
to add the organization to the
network.

Import Certificates to Add
Organizations to the Network

View certificates

The founder can view
and manage the network’s
certificates.

View and Manage Certificates

Revoking Certificates

You must be an administrator to perform these tasks.

Task

Description

More Information

Decide which certificates to

revoke

View the certificates on your
system to determine which
ones to revoke to keep the
network secure.

View and Manage Certificates

Select the certificates to

revoke

Revoke the certificates in your
CA.

Revoke Certificates

Apply CRL

Generates and applies an
updated CRL to ensure
that clients with revoked
certificates can’t access
channels.

Apply the CRL

Export Certificates

Founders and participant organizations must import and export certificate JSON files

to create the network.

Note the following information:

»  For the founder to add a participant organization to the blockchain network, the
participant must export its certificates file and make it available to the founder. The
founder then uploads the certificates file to add the participant organization to the

network.

*  The certificate export file contains admincerts, cacerts, and tlscacerts.

ORACLE
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You might need to export certificates for blockchain or application developers. For
example, a client application needs the TLS certificate to interact with peers or
orderers.

For information about writing certificate files required to add Hyperledger Fabric or
Third-Party organizations to the network, see Extend the Network.

1.
2.

Go to the console and select the Network tab.

In the Network tab, go to the Organizations table, locate the member that you want
to export certificates for, and click its More Actions button.

Click Export Certificates.

Note that files exported by the console and REST APIs are only compatible for
import with the same component. That is you can't successfully use the REST API
to import an export file created with the console. Likewise, you can't successfully
use the console to import an export file created with the REST API.

Specify where to save the file. Click OK to save the certificates file.

Send the certificates JSON file to the founder for import. See Import Certificates to
Add Organizations to the Network.

Import Certificates to Add Organizations to the Network

To add an organization to the network, the founder must import a certificates file that
was exported or prepared by the organization that wants to join the network.

You can import certificates for the following organization types.

Type

Description

Oracle Blockchain Platform Participant Organization You can import a participant organization into a Oracle

Blockchain Platform network. You upload the certificates
that the participant organization exported from the
console and sent to you.

For information about creating certificates for upload and
a list of the other steps that you need to perform to
successfully set up a participant organization on the
network, see Join the Participant or Scaled-Out OSNs

to the Founder's Ordering Service.

Hyperledger Fabric Organization You can import a Hyperledger Fabric organization into

an Oracle Blockchain Platform network. To successfully
upload a Fabric organization’s certificates file, you must
modify the certificates file to replace all instances of \n
with the newline character.

See Typical Workflow to Join a Fabric Organization to an
Oracle Blockchain Platform Network.

Third-Party Certificate Organization You can import an organization that is using certificates

generated from a third-party CA server. To successfully
upload a third-party organization’s certificates file, you
must modify the certificates file to replace all instances
of \n with the newline character.

See Typical Workflow to Join an Organization with
Third-Party Certificates to an Oracle Blockchain Platform
Network.

You must be an administrator to import certificates.

ORACLE
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1. Go to the console and select the Network tab.

2. In the Network tab, click Add Organizations. The Add Organizations page is
displayed.

Note that files exported by the console and REST APIs are only compatible for
import with the same component. That is you can't successfully use the REST API
to import an export file created with the console. Likewise, you can't successfully
use the console to import an export file created with the REST API.

3. Click Upload Organization Certificates. The File Upload dialog is displayed.

4. Browse for and select the JSON file containing the certificate information for
the organization you want to add to the network. Usually this file is named
certs.json. Click Open.

5. (Optional) Click the plus (+) icon to locate and upload another organization’s
certificate information.

6. Click Add. The organizations that you added are displayed in the Organization
table.

Note the following information for Oracle Blockchain Platform participant,
Hyperledger Fabric, and third-party certificate organizations. Even though the
founder uploaded the certificate information, the added organization can't use
the ordering service to communicate on the network until it imports the founder’s
ordering service settings. The founder must export its ordering service settings
and give the resulting file to the joining organizations for import. See one of the
following:

e For Oracle Blockchain Platform participants, see Join the Participant or
Scaled-Out OSNs to the Founder's Ordering Service.

e For Hyperledger Fabric organizations, see Prepare the Fabric Environment to
Use the Oracle Blockchain Platform Network.

e For third-party certificate organizations, see Prepare the Third-Party
Environment to Use the Oracle Blockchain Platform Network.

What's a Certificate Revocation List?

You use a certificate revocation list (CRL) to help manage the certificates throughout
your network.

A CRL is a list of digital certificates that the issuing Certificate Authority (CA) has
revoked before their scheduled expiration date and should no longer be trusted and
used on the network. For example, you should revoke any certificates that have been
lost, stolen, or compromised.

After you use the Manage Certificates functionality to revoke certificates for users,
Oracle Blockchain Platform creates the CRL. To ensure that the certificates are
revoked throughout the network, you'll need to:

e Use the Apply CRL functionality after you join peers to a channel created by
another network member. Apply CRL prevents clients with revoked certificates
from accessing the channel. See Apply the CRL.
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View and Manage Certificates

Use the console to view and manage the user certificates in your instance and any of
the certificates you imported when building the network.

1.
2.

Go to the console and select the Network tab.

In the Network tab, locate your organization’s ID and click its More Actions
button. Select Manage Client Certificates.

Note that the Certificate Summary table will be empty until you add users to your
instance. Also, the administrator’s certificate doesn't display in this table. This is to
prevent you from accidentally revoking the administrator’s certificate.

Organizations with third-party certificates or Hyperledger Fabric organization with
revoked certificates won't display in this table. In such cases, you must use the
native Hyperledger Fabric CLI or SDK to import the organization's certificate
revocation list (CRL) file.

The Certificates Summary dialog is displayed and shows a list of the certificates in
your instance.

As needed, perform any of the following tasks:
* Revoke certificates. See Revoke Certificates.

» If you've revoked certificates and are working in a network with multiple
members, then use Apply CRL after you join peers to a channel created by
another network member. Apply CRL prevents clients with revoked certificates
from accessing the channel. See Apply the CRL.

Revoke Certificates

ORACLE

An organization can revoke certificates for any of its users. To ensure that the
network remains secure, you should revoke certificates in case they're lost, stolen,
or compromised.

You must be an administrator to perform this task.

1.
2.

Go to the console and select the Network tab.

In the Network tab, locate your organization’s ID and click its More Actions
button. Select Manage Client Certificates.

The Certificates Summary dialog is displayed.

In the Certificates Summary dialog, locate and select the IDs of the users that you
want to revoke certificates for.

Click Revoke and confirm that you want to permanently revoke certificates for the
selected users.

The users with revoked certificate display in the table and are added to the CRL.

If you're working in a network with other members, then to ensure that their
revoked certificates are cleaned up across the network, you must do the following:

e If you're working in a network with multiple members, then apply the CRL after
you join peers to a channel created by another network member. Apply CRL
prevents clients with revoked certificates from accessing the channel. See
Apply the CRL.
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Apply the CRL

If you're working in a network, then you must apply the CRL after you join peers to
a channel created by another network member. Apply CRL prevents members with
revoked certificates from accessing the channel.

You must do the following tasks before applying the CRL:
* Revoke certificates. See Revoke Certificates

You must be an administrator to perform this task.

1. Go to the console and select the Network tab.

2. In the Network tab, locate your organization’s ID and click its More Actions
button. Select Manage Client Certificates.

The Certificates Summary dialog is displayed.

3. Click the Apply CRL button and confirm that you want to apply the CRL.

Manage Ordering Service

This topic contains information about how founders and participants manage the
ordering service.

Topics:

*  What is the Ordering Service?

e Join the Participant or Scaled-Out OSNSs to the Founder's Ordering Service
» Edit Ordering Service Settings for the Network

e View Ordering Service Settings

Additionally, several channel-specific tasks for the orderer nodes can be performed on
the Channels page of the console. See:

e Add or Remove Orderers To or From a Channel
e Set the Orderer Administrator Organization

« Edit Ordering Service Settings for a Channel

What is the Ordering Service?

ORACLE

In Oracle Blockchain Platform v20.3.1 and later, we support Raft as our consensus
type.

For more information on the Raft protocol, see: The Ordering Service - Ratft.

With the older Kafka consensus type, the whole network can have at most two orderer
nodes, and they have to join all channels. In some cases, they may be overloaded,
and cannot be scaled out. With the Raft consensus type, the network can have an
arbitrary number of orderer nodes, and each channel can define its own orderer node
set. Different channels can use different orderer nodes, and orderer nodes will no
longer be the bottleneck.

However, the Raft consensus type can be complicated to configure properly. There
are rules about what can or can't be done, and if these rules are not followed the
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channel and even the network may not work. The following guidelines should reduce
the problems you encounter:

Keep the Majority of the Ordering Service Nodes (OSN) Alive

The Raft consensus algorithm requires that the majority of ordering service nodes
(OSNs) are working; otherwise no consensus can be made. Majority means greater
than 50%. For example, for five OSNs, there must be at least three OSNs working; for
six OSNs, there must be at least four OSNs working.

* If there are 50% or less OSNs working in the network, network management will
no longer be functional. No new channels can be created, no new orderer nodes
can be added into network, no orderer can be removed from network, and so on.

e If there are 50% or less OSNs working in the application channel, no transaction
can be submitted to this application channel. Queries may still function correctly,
however administrative operations such as adding a new organization, changing
the access control list, or instantiating chaincodes will fail.

Be cautious when adding a new OSN to the network or an application channel. Ensure
the owner is trustworthy and the OSN is robust.

When removing OSNSs or an organization, ensure that more than 50% of the OSNs
will remain working. For example, if you had 2 organizations with 3 OSNs each, if
you removed one organization, during the removal it would be interpreted as only
50% of the OSNSs being functional. Add an OSN to the remaining organization before
deleting the extraneous organization to ensure that you always exceed 50% of the
OSNs working.

Do Not Add or Remove Orderers Frequently

Every time a new OSN is added into a network or channel, or an existing OSN is
removed from a channel, the current Raft OSN cluster will briefly become unstable.
During this period, no transactions can be handled, and an error message similar to
the following may indicate such a status:

UNKNOMN: St ream renoved
SERVI CE UNAVAI LABLE
BAD REQUEST

This may last a few minutes. If you have removed the previous Raft leader OSN from
the channel, this may last as long as 20 minutes.

Ensure that you aren't adding or removing orderers frequently. If multiple orderers
must be added or removed, do one at a time ensuring that the network has returned to
operational status before making the next change.

Ensure the New Orderer is Started As Soon As Possible

When adding a new orderer into network, usually two organizations will be involved:
the founder and the owner of the new orderer. Both parties must follow the instructions
in Join the Participant or Scaled-Out OSNSs to the Founder's Ordering Service all the
way to completion or the founder won't be able to manage the network.
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Join the Participant or Scaled-Out OSNSs to the Founder's Ordering

Service

ORACLE

When you provision a participant instance, it is created with 3 orderers. There orderers
are inactive until they are joined to a network. When you scale out a founder, the new
orderers are also inactive until they are joined to a network.

If multiple orderers must be added or removed, do one at a time ensuring that

the network has returned to operational status before making the next change. See
What is the Ordering Service? for additional important details about adding, removing,
starting, and stopping Raft orderers.

Export the OSN Settings From the Participant or Scaled-Out Orderers

To join the participant or scaled-out orderers to a network, you need to export their
settings and import them into the founder.

1.

In the participant console (or the founder console for scaled-out orderers), on the
Node tab find the orderer node (or the first orderer node if multiple nodes exist).
Select the Action menu for this node and select Export OSN Settings.

This will generate a JSON file with the settings and save the file. The file contains
the organization's certificate and the selected orderer service node (OSN) settings
signed by the private key of the administrator of the participant organization. This

file needs to be sent to the administrator of the founder instance.

Applications being run on channels using this OSN also require this exported TLS
certificate. See Before You Develop an Application.

In the founder console, open the Network tab. Click Add OSN. A window opens
prompting you for the location of the JSON file provided by the participant. Select
to upload the file and click Add.

The participant organization or newly scaled-out orderer will be added to the
orderer organization section of the system channel list.

Export the Founder's Configuration Settings

Once the participant or scaled-out orderers have been added to the founder, you
need to export the founder's settings and import them to the participant or scaled-out
orderer.

1.

In the founder console, open the Network tab. Click Export Network Config
Block.

The network configuration block contains the latest system channel configuration
block. This can be saved and sent to the participant administrator.

In the participant console (or the founder console for scaled-out orderers), on the
Node tab find the orderer node (or the first orderer node if multiple nodes exist).
Select the Action menu for this node and select Import Network Config Block.

You'll be prompted for the file sent by the founder instance administrator.

In the participant console, refresh the Node tab. The orderer node status should
be listed as "down". From the Action menu select Start.

Each orderer node started will be added to the Raft cluster in the founder.
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Each time a new OSN is added by scaling out the orderer (as described in Scale Your
Instance) these steps need to be repeated to add the new OSN to the Raft cluster.

# Note:

You can't add multiple OSNSs into a network in a single batch. Ensure only 1
OSN is added at a time.

Edit Ordering Service Settings for the Network

You can update the ordering service settings for the founder instance.

ORACLE

Note the following important information about editing the ordering service settings:

The updated settings are used when you create new channels and are not applied
to existing channels.

Separately you can update the ordering service settings for an individual existing
channels as described in Edit Ordering Service Settings for a Channel.

If you change the ordering service settings and there are applications running
against the network, then those applications must be manually updated to use the
revised ordering service settings.

It isn't common, but in some situations, you might expose a different ordering
service to some of the network participants. In this case, you'll export the updated
network config block and the required participants will import the revised settings.
See Join the Participant or Scaled-Out OSNs to the Founder's Ordering Service.

You must be an administrator to perform this task.

1.
2.

Go to the founder’s console and select the Network tab.
Click the Ordering Service Settings button.
The Ordering Service Settings dialog is displayed.

Update the settings as needed.

Field Description

Batch Timout (ms) Specify the amount of time in milliseconds
that the system should wait before creating
a batch. Enter a number between 1 and
3600000.

Max Message Count Specify the maximum number of message to
include in a batch. Enter a number between
1 and 4294967295.

Absolute Message Bytes Specify the maximum number of bytes
allowed for the serialized messages in a
batch.

This number must be larger than the value
you enter in the Preferred Message Bytes
field.
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Field Description

Preferred Message Bytes Specify the preferred number of bytes
allowed for the serialized messages in a
batch. A message larger than this size
results in a larger batch, but the batch size
will be equal to or less than the number of
bytes you specified in the Absolute Message
Bytes field.

Oracle recommends that you set this value
to 1 MB or less.

The value that you enter in this field must
be smaller than the value you enter in the
Absolute Message Bytes field.

Snapshot Interval Size Defines number of MB per which a snapshot
is taken.

4. Click Update.

The updated settings are saved.

View Ordering Service Settings

ORACLE

You can view the founder's ordering service settings that were imported into a
participant’s Oracle Blockchain Platform instance.

If the founder changes the ordering service settings the new settings must be ported
to the participant as described in Join the Participant or Scaled-Out OSNs to the
Founder's Ordering Service. If there are applications running against the network,
then those applications must be manually updated to use the revised ordering service
settings.

1. Go to the participant’s console and select the Network tab.
2. Click Ordering Service Settings and click View.

The Ordering Settings dialog is displayed.
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Understand and Manage Nodes by Type

This topic contains information to help you understand the different node types and
where you can get more information about how the nodes are performing in the
network.

Topics:

* Manage CA Nodes

* Manage the Console Node

* Manage Orderer Nodes

* Manage Peer Nodes

Manage CA Nodes

This topic contains information about certificate authority (CA) nodes.

Topics
* View and Edit the CA Node Configuration

*  View Health Information for a CA Node

View and Edit the CA Node Configuration

A certificate authority (CA) node’s configuration determines how the node performs
and behaves on the network.

Only administrators can change a node’s configuration. If you've got user permissions,
then you can view a node’s configuration settings. See CA Node Attributes.

1. Go to the console and select the Nodes tab.

2. Inthe Nodes tab, go to the Nodes table, locate the CA node that you want
configuration information for, and click the node’s More Actions button.

3. The configuration option is determined by your permissions. If you're an
administrator, locate and click Edit Configuration. If you're a user, locate and
click View.

The Configure dialog is displayed.
4. If you're an administrator, then modify the node’s settings as needed.

5. Click Submit to save the configuration changes, or click X to close the Configure
dialog.

6. Restart the node to apply any changes that you made.
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View Health Information for a CA Node

You can check a certificate authority (CA) node’s metrics to see how the node
is performing on the blockchain network. This information helps you discover and
diagnose performance problems.

The Health pane displays the node’s performance metrics: CPU utilization and
memory utilization.

1.
2.

Go to the console and select the Nodes tab.

In the Nodes tab, click the name of the CA node you want to see health
information for.

The Node Information page is displayed.
Click the Health pane to view the node’s performance metrics.

If the utilization percentages are consistently high, then contact Oracle Support.

Manage the Console Node

This topic contains information about the console node.

Topics:

View and Edit the Console Node Configuration

View Health Information for the Console Node

View and Edit the Console Node Configuration

The console node’s configuration determines how it performs and behaves on the
network.

Only administrators can change a node’s configuration. If you've got user permissions,
then you can view a node’s configuration settings. See Console Node Attributes.

1.
2.

ORACLE

Go to the console and select the Nodes tab.

In the Nodes tab, go to the Nodes table, locate the console node and click its
More Actions button.

The configuration option is determined by your permissions. If you're an
administrator, locate and click Edit Configuration. If you're a user, locate and
click View.

The Configure dialog is displayed.
If you're an administrator, then modify the node’s settings as needed.

Click Submit to save the configuration changes, or click X to close the Configure
dialog.

Restart the node to apply any changes that you made.
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View Health Information for the Console Node

You can check the console node’s metrics to see how it's performing on the blockchain
network. This information helps you discover and diagnose performance problems.

The Health Overview pane displays these performance metrics: CPU utilization and
memory utilization.

1. Go to the console and select the Nodes tab.

2. Inthe Nodes tab, click the console node.
The Node Information page is displayed.

3. Click the Health Overview pane to view the node’s performance metrics.
Note the following information:

« If the CPU Utilization percentage is too high, then it might be because too
many users are trying to access the console at the same time, or that the
console is having technical issues.

» If the utilization percentages are consistently high, then contact Oracle
Support

Manage Orderer Nodes

This topic contains information about orderer nodes.

Topics
e View and Edit the Orderer Node Configuration

e View Health Information for an Orderer Node
e Add an Orderer Node

View and Edit the Orderer Node Configuration

ORACLE

An orderer node’s configuration determines how the node performs and behaves on
the network.

Only administrators can change a node’s configuration. If you've got user permissions,
then you can view a node’s configuration settings. See Orderer Node Attributes.

1. Go to the console and select the Nodes tab.

2. Inthe Nodes tab, go to the Nodes table, locate the orderer node that you want
configuration information for, and click the node’s More Actions button.

3. The configuration option is determined by your permissions. If you're an
administrator, locate and click Edit Configuration. If you're a user, locate and
click View.

The Configure dialog is displayed.
4. If you're an administrator, then modify the node’s settings as needed.

5. Click Submit to save the configuration changes, or click X to close the Configure
dialog.
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6. Restart the node to apply any changes that you made.

View Health Information for an Orderer Node

You can check an orderer node’s metrics to see how the node is performing on the
blockchain network. This information helps you discover and diagnose performance
problems.

The Health Overview pane displays these performance metrics: CPU utilization and
memory utilization.

1. Go to the console and select the Nodes tab.

2. In the Nodes tab, click the name of the orderer node you want to see health
information for.

The Node Information page is displayed.
3. Click the Health pane to view the node’s performance metrics.

If the utilization percentages are consistently high, then contact Oracle Support. If
the Disk Utilization percentage is too high, then the ledger might not get stored on
the node properly.

Add an Orderer Node

Founder instances are provisioned with 3 OSNs, all of which are active after instance
creation. Additional OSNs can be scaled out as described in Scale Your Instance.
These OSNs will not be started automatically. You must start them and export the
updated network configuration block to the partipant instances as described in Join the
Participant or Scaled-Out OSNs to the Founder's Ordering Service.

Participant instances are created with 3 OSNs, but none of these OSNs are joined
to the network or started when the instance is provisioned. You must follow the
instructions in Join the Participant or Scaled-Out OSNs to the Founder's Ordering
Service in order to join them to the network and start the nodes. If you want to scale
out the participant OSNs these steps must be repeated.

Manage Peer Nodes

This topic contains information about peer nodes.

Topics

* View and Edit the Peer Node Configuration
* List Chaincodes Installed on a Peer Node
* View Health Information for a Peer Node

» Export and Import Peer Nodes
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View and Edit the Peer Node Configuration

A peer node’s configuration determines how the node performs and behaves on the
network.

Only administrators can change a node’s configuration. If you've got user permissions,
then you can view a node’s configuration settings. See Peer Node Attributes.

1. Go to the console and select the Nodes tab.

2. Inthe Nodes tab, go to the Nodes table, locate the peer node that you want
configuration information for, and click the node’s More Actions button.

3. The configuration option is determined by your permissions. If you're an
administrator, locate and click Edit Configuration. If you're a user, locate and
click View.

The Configure dialog is displayed.
4. If you're an administrator, then modify the node’s settings as needed.

5. Click Submit to save the configuration changes, or click X to close the Configure
dialog.

6. Restart the node to apply any changes that you made.

List Chaincodes Installed on a Peer Node

You can view a list of the chaincodes and their versions installed on a specific peer
node in your network.

If you don't see the chaincode or the chaincode version you were expecting, then you
can install a chaincode or upgrade a chaincode to the peer node. You must be an
administrator to install or upgrade a chaincode.

1. Go to the console and select the Nodes tab.
2. In the Nodes tab, click the name of the peer node you want to see information for.
The Node Information page is displayed.

3. Click the Chaincodes pane to view a list of chaincodes installed on the selected
peer node.

View Health Information for a Peer Node

ORACLE

You can check a peer node’s metrics to see how the node is performing on the
blockchain network. This information helps you discover and diagnose performance
problems.

The Health Overview pane displays these performance metrics: CPU utilization,
memory utilization, user transactions endorsed, and user transactions committed.

1. Go to the console and select the Nodes tab.

2. In the Nodes tab, click the name of the peer node you want to see health
information for.

The Node Information page is displayed.

3. Click the Health Overview pane to view the node’s performance metrics.
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Note the following information:

« If the CPU Utilization and Memory Utilization percentages are too high, then
it might be because the peer is overloaded with endorsement requests.
Consider adding another peer or changing the endorsement policy.

» If the Disk Utilization percentage is too high, then the ledger might not get
stored on the node properly.

The User Transactions Endorsed and User Transaction Committed metrics
are collected and refreshed every ten minutes. The counts you see are
cumulative.

» If the utilization percentages are consistently high, then contact Oracle
Support.

Export and Import Peer Nodes

ORACLE

If you want to run the blockchain transactions through the REST proxy, then after
you've added a participant to the network, you must export its peer nodes and import
them into the founder.

You need to do this export and import step because the REST proxy’s end point
configuration needs to know about the peers from both members. After you've
completed this step then you'll have to update the founder and participants’ REST
proxy nodes to add the peers so that the requests can be routed as required by the
endorsement policy.

See Typical Workflow to Join a Participant Organization to an Oracle Blockchain
Platform Network.

1. Go to the participant’s console and select the Nodes tab.
2. Click Export/import Peers and select Export.
The Export Nodes dialog is displayed.
3. Inthe Peer List field, select the peer nodes that you want to export. Click Export.

Note that files exported by the console and REST APIs are only compatible for
import with the same component. That is you can't successfully use the REST API
to import an export file created with the console. Likewise, you can't successfully
use the console to import an export file created with the REST API.

4. To import, go to the founder’s Oracle Blockchain Platform console and select the
Nodes tab.

5. Click Export/limport Peers and select Import.
The Import Remote Nodes dialog is displayed.

6. Click Upload remote nodes configurations and browse for and select the
JSON file containing the node configuration information. Usually this file is named
<i nst ance nane>- export ed- nodes. j son.

Note that files exported by the console and REST APIs are only compatible for
import with the same component. That is you can't successfully use the REST API
to import an export file created with the console. Likewise, you can't successfully
use the console to import an export file created with the REST API.

7. Click the plus icon to upload another node configuration file for import.

8. Click Import.
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9. To confirm that the nodes were added successfully, you can:

* Go to the founder’s Nodes tab and in the nodes table locate the names of the
imported peer nodes. Note that the imported nodes type is Remote Peer. You
can’t view or edit a remote peer’s configuration information.

* Go to the founder’s Network tab and click Topology View and locate the
names of the imported peer nodes.

Manage REST Proxy Nodes

This topic contains information to help you understand, set up, and manage the REST
proxy nodes.

Topics

* How's the REST Proxy Used?

* Add Enrollments to the REST Proxy

* View and Edit the REST Proxy Node Configuration

*  View Health Information for a REST Proxy Node

How's the REST Proxy Used?

The REST proxy maps an application identity to a blockchain member, which allows
users and applications to call the Oracle Blockchain Platform REST APIs.

Instead of using the native Hyperledger Fabric APls, Oracle Blockchain Platform can
use the REST proxy to interact with the Hyperledger Fabric network. When you use
the native Hyperledger Fabric APls, you connect to the peers and orderer directly.
However, the REST proxy allows you to query or invoke a Fabric chaincode through
the RESTful protocol.

Add Enrollments to the REST Proxy

ORACLE

Enrollments allow users to call the REST proxy without an enroliment certificate.
Enrollements require a new user group to be defined on your authentication server.

Adding Enrollments When Using Microsoft Active Directory as Your
Authentication Server

Adding an enrollment to the REST Proxy requires a new user group to be added
to Active Directory: <Rest Proxy Cient Users group name>_ <custom enrol ment
name>. You can then use the Blockchain Platform console to map the enrollment to this

group.

1. Create a new Active Directory group called <Rest Proxy Cient Users group
nane>_<custom enrol ment name>.

2. Add any users needing to use the custom enroliment to this group.
3. Go to the Blockchain Platform console and select the Nodes tab.

4. Inthe Nodes tab, find the REST proxy node you want to add an enroliment to and
open the More Actions menu.

5. Click View or create enrollments to see a list of the node’s current enrollments.
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6. Click Create New Enrollment.

7. Inthe User Name field, enter <cust om enr ol nent name> from the first step. Note
that this is case-sensitive and must match the user group you created. Click
Enroll.

e The enrollment is created and displays in the Enrollments table.
e The new enrollment is copied to each REST proxy node in the network.

Adding Enrollments When Using OpenLDAP or Oracle Internet Directory as Your
Authentication Server

Adding an enrollment to the REST Proxy creates a new user role in the

OBP_<pl at f or m name>_<i nst ance- name>_REST_<cust om enr ol | ment > group on your
LDAP server.

After the enrollment is created in the console, the Administrator uses the LDAP server
to assign the required users to this role.

For information about how users access the REST resources, see REST API for
Oracle Blockchain Platform.

1. Go to the console and select the Nodes tab.

2. Inthe Nodes tab, find the REST proxy node you want to add an enrollment to and
open the More Actions menu.

3. Click View or create enrollments to see a list of the node’s current enroliments.
4. Click Create New Enrollment.

The Create New Enrollment dialog is displayed.
5. Inthe User Name field, enter a name for the enrollment. Click Enroll.

After you click Enroll:

* The enrollment is created and displays in the Enrollments table.

* The new enrollment is copied to each REST proxy node in the network.

* A new user role in the OBP_<pl at f or m name>_<i nst ance-
name>_ REST <custom enrol | nent > group on your LDAP server.

View and Edit the REST Proxy Node Configuration

ORACLE

A REST proxy node’s configuration determines how the node performs and behaves
on the network.

Only administrators can change a node’s configuration. If you've got user permissions,
then you can view a node’s configuration settings. See REST Proxy Node Attributes.

1. Go to the console and select the Nodes tab.

2. Inthe Nodes tab, go to the Nodes table, locate the REST proxy node that you
want configuration information for, and click the node’s More Actions button.

3. The configuration option is determined by your permissions. If you're an
administrator, locate and click Edit Configuration. If you're a user, locate and
click View.

The Configure dialog is displayed.
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4. If you're an administrator, then modify the node’s Proposal Wait Time (ms) and
Transaction Wait Time (ms) attributes as needed.

5. Click Submit to save the configuration changes, or click X to close the Configure
dialog.

View Health Information for a REST Proxy Node

ORACLE

You can check a REST proxy node’s metrics to see how the node is performing on the
blockchain network. This information helps you discover and diagnose performance
problems.

The Health pane displays these performance metrics: CPU utilization and memory
utilization.

1. Go to the console and select the Nodes tab.

2. Inthe Nodes tab, click the REST proxy node you want to see health information
for.

The Node Information page is displayed.
3. Click the Health pane to view the node’s performance metrics.

If the utilization percentages are consistently high, then contact Oracle Support.
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Extend the Network

This topic contains information to help founders add organizations to the blockchain
network. This topic also contains information to help organizations join a network.

Topics

* Add Oracle Blockchain Platform Participant Organizations to the Network
* Add Fabric Organizations to the Network

* Add Organizations with Third-Party Certificates to the Network

Add Oracle Blockchain Platform Participant Organizations to
the Network

This topic contains information about joining an Oracle Blockchain Platform participant
organization to an Oracle Blockchain Platform network.

Topics:

*  Typical Workflow to Join a Participant Organization to an Oracle Blockchain
Platform Network

Typical Workflow to Join a Participant Organization to an Oracle
Blockchain Platform Network

Here are the tasks the founder and participants organizations need to perform to set
up a blockchain network.

Adding Participant Organizations to a Blockchain Network

Task Who Does This? Description More Information
Export the participant Participant organization In the participant Import Certificates to
organization's certificates  outputs certificates organization's instance, Add Organizations to the
and import theminto the  Foynder organization use the wizard to output Network

network uploads certificates the certificates into a JSON

file and send them to the
founder organization.

The founder uploads the
certificates to add the
participant to the network.

ORACLE 5-1



Chapter 5

Add Oracle Blockchain Platform Participant Organizations to the Network

Task

Who Does This?

Description

More Information

Export the participant
organization's ordering
service node (OSN)
settings and send to the
founder administrator

Participant organization
outputs a settings file

Founder organization
uploads the settings

In the participant
organization's instance,
export the settings into a
JSON file and sends them
to the founder organization.
The founder uploads the

settings to add the ordering
service.

Join the Participant or
Scaled-Out OSNs to the
Founder's Ordering Service

Export the founder
organization's network
configuration block and
upload it to the participant
organization

Founder organization
exports network
configuration block
information

Participant organization
uploads network
configuration block
information

In the founder’s

instance, download the
network configuration block
information (JSON file).

Then in the participant’s
instance, upload the
network configuration
block.

Join the Participant or
Scaled-Out OSNs to the
Founder's Ordering Service

Export and import the
participant organization's
peer nodes

Participant organization
exports peers

Founder organization
imports peers

In the participant’s
instance, export the peers
that you want to use on the
network.

Then in the founder’s
instance, import the peer
nodes.

Export and Import Peer
Nodes

Join Participant Organizations to the Channel and Set Anchor Peers

Task

Who Does This?

Description

More Information

Create a channel

Founder organization

In the founder’s instance,
create a channel that the
founder and participants
use to communicate. Add
the founder’s peers to the
channel.

You must select any newly
added participants and
assign them permissions
on the channel.

Note that instead of
creating a new channel,
you can add participants to
an existing channel.

Create a Channel

Join participants to the
channel

Participant organization

In the participant’s
instance, join the channel
that was created in the
founder’s instance.

Join a Peer to a Channel

Set anchor peers on the
founder and participants

Founder organization
Participant organization

In the founder and
participant instances,
specify which peers you
want to use as anchor
peers. You must select at
least one anchor peer for
each member.

Add an Anchor Peer

ORACLE
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Deploy the Chaincode Across the Blockchain Network

Task Who Does This?

Description More Information

Install the chaincode on the Founder organization
founder

In the founder’s instance,
upload and install the
chaincode. Choose the
peers to install the
chaincode on.

Use Quick Deployment

Instantiate the chaincode
and specify an
endorsement policy on the
founder

Founder organization

In the founder’s instance, Instantiate a Chaincode
instantiate the chaincode to Specify an Endorsement
activate it on the network.  Policy

An endorsement policy is
required to specify the
number of members that
must approve chaincode
transactions before they're
submitted to the ledger.

Install the chaincode on the Participant organization
participant

In the participant’s
instance, install the
chaincode that your
network will use.

Use Quick Deployment

Because you'll install the
same chaincode that you
installed and instantiated
on the founder, you

don’t need to instantiate
the chaincode on the
participant. When the
participant installs the
chaincode, it's already
instantiated.

Expose the Chaincode’s REST API and Run Transactions

Task Who Does This?

Description More Information

Configure the founder’s
REST proxy node

Founder organization

View and Edit the REST
Proxy Node Configuration

In the founder’s instance,
modify the REST proxy
node’s attributes to specify
the channel, chaincode,
and peers that the network
will use for transactions.

Configure the participant’s
REST proxy node

Participant organization

In the participant’s View and Edit the REST
instance, modify the REST Proxy Node Configuration
proxy node’s attributes

to specify the channel,

chaincode, and peers that

the network will use for

transactions.

ORACLE
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Task Who Does This? Description More Information

Invoke the chaincode and  Founder organization Begin using your network’s Find Information About

monitor network activity Participant organization chaincode for transactions. Nodes

and ledger updates Both the founder and View a Channel’s Ledger
Activity

the participants can use
their consoles to find

out information about the
activity on the network.
Specifically, you can use
the console’s Channels tab
to locate information about
specific ledger transactions

Join a Network

ORACLE

Participant organization are required to complete a wizard to join a blockchain
network. The wizard displays the first time the participant organization opens its
instance.

The wizard assists the participant organization with exporting the certificates to a
JSON file to give to the network founder. The wizard also helps the participant import
the founder’s ordering service settings. For more information about the steps the
founder and participant must complete to create a network, see Typical Workflow to
Join a Participant Organization to an Oracle Blockchain Platform Network.

The participant’s dashboard won’t display until the wizard has been completed. If
you're a network founder, then this wizard is never displayed.

1. Open the participant organization's console.
The wizard that you'll use to join a network is displayed.
2. Inthe wizard, click Export Certificates and click the Export button.

The Export dialog is displayed and includes the name of the JSON file the export
will create.

3. Specify where to save the file. Click OK to save the certificates file.

4. Send the certificates JSON file to the network’s founder. The network founder will
import the participant’s certificates file into the network.

5. Get the ordering services settings JSON file from the network founder. You'll
import this file into your instance.

6. Inthe wizard, click Import Ordering Service Settings.
7. Click Upload Ordering Service Settings.
The File Upload dialog is displayed.

8. Inthe File Upload dialog, browse for and select the JSON file containing
the founder’s ordering service settings information. Usually this file is named
<f ounderi nst ancenamnme>- or der er - setti ngs. j son. Click Open.

The Current Orderer Address field updates with the address that Oracle
Blockchain Platform extracted from the JSON file.

9. Click Submit.

Your console’s Dashboard tab is displayed.
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Add Fabric Organizations to the Network

This topic contains information about joining Hyperledger Fabric organizations to an
Oracle Blockchain Platform network.

Topics:

*  Typical Workflow to Join a Fabric Organization to an Oracle Blockchain Platform

Network

» Create a Fabric Organization's Certificates File

* Prepare the Fabric Environment to Use the Oracle Blockchain Platform Network

Typical Workflow to Join a Fabric Organization to an Oracle

Blockchain Platform Network

Here are the tasks that a Fabric organization and the Oracle Blockchain Platform
founder organization need to perform to join a Fabric organization to the Oracle

Blockchain Platform network.

Task Who Does This?

Description

More Information

Create the certificate file for Fabric organization
the Fabric organization

Find the Fabric
organization’s Admin, CA,
and TLS certificate
information and use it

to compose a JSON
certificates file.

Create a Fabric
Organization's Certificates
File

Upload Fabric
organization's certificate
file to the Oracle
Blockchain Platform
network

Founder organization

Use the console to upload
and import the Fabric
organization's certificate
file to add the Fabric
organization to the
network.

Import Certificates to
Add Organizations to the
Network

Create a channel Founder organization

Create a new channel and
add the Fabric organization
to it.

Create a Channel

Export the ordering service Founder organization
settings from founder

Output the founder’s
ordering services settings
to a JSON file and send
the file to the Fabric
organization.

Join the Participant or
Scaled-Out OSNs to the
Founder's Ordering Service

ORACLE
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Task Who Does This?

Description More Information

Compose orderer
certificate file

Fabric organization

Create a file named Create a Fabric
orderer.pem that includes  Organization's Certificates
the tlscacert information. ~ File

Go to the exported

ordering service settings

file and copy the tlscacert

information. After you paste

the tlscacert information

into the orderer.pem file,

you must replace all

instances of \n with the

newline character.

The orderer.pem file must
have the following format:

CERTI FI CATE- - - - -

Provide ordering service
settings

Founder organization

Open the ordering service NA
settings file and find the
ordering service’s address

and port and give them to

the Fabric organization. For
example:

"orderingServi ceNod
es": [

{

"address":

"grpes://

exanpl e_address: 777
7,

n

Add the Fabric organization Fabric organization
to the network

The Fabric organization
copies certificates into

its environment, sets
environment variables,
fetches the genesis block,
joins the channel, and
installs the chaincode.

Prepare the Fabric
Environment to Use the
Oracle Blockchain Platform
Network

Create a Fabric Organization's Certificates File

For a Fabric organization to join an Oracle Blockchain Platform network, it must write
a certificates file containing its admincerts, cacerts, and tlscacerts information. The

ORACLE
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Oracle Blockchain Platform founder organization imports this file to add the Fabric
organization to the network.

The Fabric certificates information is stored in PEM files located in the
Fabric organization’s MSP folder. For example, net wor k_nane_exanpl e/ cr ypt o-
confi g/ peer Organi zat i ons/ exanpl e_or g. coni nsp/ .

The certificate file must be in written in JSON and contain the following fields:

* mspid — Specifies the name of the Fabric organization.

» type — Indicates that the organization is a network participant. This value must be
Partici pant.

e admincert — Contains the contents of the organization’s Admin certificates
file: Adm n@xanpl e_org. com cert. pem When you copy the certificates
information into the JSON file, you must replace each new line with \ n.

» cacert — Contains the contents of the organization’s CA certificates file:
ca. exanpl e_or g-cert. pem When you copy the certificates information into
the JSON file, you must replace each new line with \ n.

» tlscert — Contains the contents of the organization’s TLS certificate file:
tl sca. exanpl e_or g- cert. pem When you copy the certificates information
into the JSON file, you must replace each new line with \ n.

This is how the file needs to be structured:

{
"mepl D': "exanpl enspl D',
"type": "Participant",
"certs": {
"adm ncert": "----- BEG N CERTI FI CATE- - - - -
\nexanpl e_certificate\nexample certificate==\n----- END CERTI FI CATE- - - - -
\n",
"cacert": "----- BEG N CERTI FI CATE- - - - -
\nexanpl e_certificate\nexample certificate==\n----- END CERTI FI CATE- ----
\n",
"tlscacert": "----- BEG N CERTI FI CATE- - - - -
\nexanpl e_certificate\nexample certificate==\n----- END CERTI FI CATE- - - - -
\n"
}
}

Prepare the Fabric Environment to Use the Oracle Blockchain
Platform Network

ORACLE

You must modify the Fabric organization’s environment before it can use the Oracle
Blockchain Platform network.

Confirm that the following prerequisite tasks were completed. For more information,
see Typical Workflow to Join a Fabric Organization to an Oracle Blockchain Platform
Network.

* The Fabric organization’s certificate file was created and sent to the Oracle
Blockchain Platform network founder.
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*  The network founder uploaded the certificates file to add the Fabric organization to
the network.

* The network founder created a new channel and added the Fabric organization to
it.

*  The network founder downloaded its ordering service settings and sent them to
the Fabric organization.

* The Fabric organization created the orderer certificate file.

*  The network founder gave the ordering service address and port to the Fabric
organization.

You must add the Fabric organization and install and test the chaincode.
1. Navigate to the Fabric network directory and launch the peer container.
2. Fetch the channel’s genesis block with this command:

peer channel fetch 0 nychannel.block -o ${orderer_addr}:$

{orderer _port} -c mychannel --tls --cafile orderer.pem --1Io0gging-
| evel debug

Where:
e {orderer_addr} isthe Founder’s orderer address.
e {orderer_port} isthe Founder’s port number.

* -c mychannel isthe name of the channel that the Founder created. This is
the channel where the Fabric organization will send and receive transactions
on the Oracle Blockchain Platform network.

« orderer. pemis the Founder's orderer certificate file.

3. Join the channel with this command:

peer channel join -b nychannel.block -0 ${orderer_addr}:$
{orderer_port} --tls --cafile orderer.pem --1o0gging-|evel debug

4. Install the chaincode with this command:

peer chaincode install -n nycc -v 1.0 -1 "golang" -p ${CC SRC PATH

Where CC_SRC_PATH s the folder that contains the chaincode.

5. Instantiate the chaincode with this command:
peer chaincode instantiate -o ${orderer_addr}: ${orderer_port} --
tls --cafile orderer.pem-C nychannel -n mycc -1 golang -v

1.0 -¢ "{"Args":["init","a","100","b","200"]}" -P <policy string> --
| oggi ng-| evel debug

6. Invoke the chaincode with this command:

peer chaincode invoke -o ${orderer_addr}: ${orderer_port} --tls
true --cafile orderer.pem-C nychannel -n nycc -c¢ '{"Args":
["invoke","a","b","10"]}" --1o0gging-level debug
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7. Query the chaincode with this command:

peer chaincode query -C nychannel -n nycc -c¢ '{"Args":
["query","a"]}" --logging-Ilevel debug

Add Organizations with Third-Party Certificates to the

Network

This topic contains information about joining organizations using third-party certificates
to an Oracle Blockchain Platform network.
Topics:

*  Typical Workflow to Join an Organization with Third-Party Certificates to an Oracle
Blockchain Platform Network

e Third-Party Certificate Requirements
* Create an Organization's Third-Party Certificates File

e Prepare the Third-Party Environment to Use the Oracle Blockchain Platform
Network

Typical Workflow to Join an Organization with Third-Party Certificates
to an Oracle Blockchain Platform Network

ORACLE

Organization with certificates issued by a third-party certificate authority (CA) can join
the Oracle Blockchain Platform network as participants.

Client-only Organizations

These participants are client-only organizations and have no peers or orderers. They
cannot create channels, join peers or install chaincode.

After joining the network, these organizations can use an SDK or a Hyperledger Fabric
CLlI to:

* Instantiate, invoke, and query chaincode if they're a client organization
administrator.

* Invoke and query chaincode if they're a client organization non-administrator.

To control who can instantiate and invoke chaincode when client-only organizations
are part of the network:

*  The chaincode owner who installs the chaincode onto peers can decide who
can instantiate the chaincode by using the Hyperledger Fabric peer chai ncode
package -i instantiation policy command to set the instantiation policy for the
chaincode.

e The chaincode instantiator can use the Hyperledger Fabric peer chai ncode
instantiate -Pendorsement policy command to set the endorsement policy
controlling who can invoke the chaincode.

e The channel owner can decide who can invoke or query a chaincode by setting
the channel proposal and query access control list. See Hyperledger Fabric
Access Control Lists and What Are Channel Policies?.
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Here are the tasks that an organization with third-party certificates and the Oracle
Blockchain Platform founder need to perform to join the organization to an Oracle
Blockchain Platform network.

Task

Who Does This?

Description More Information

Get the third-party
certificates

Third-party certificates
(participant) organization

Go to the third-party CA
server and generate the
required certificates files.
Format the files as needed
for import into the network.

Third-Party Certificate
Requirements

Create the certificates file
for import

Third-party certificates
(participant) organization

Find the participant’s
Admin and CA certificate
information and use it

to compose a JSON
certificates file.

Create an Organization's
Third-Party Certificates File

Upload a certificate file for
the third-party (participant)
organization

Founder organization

Use the console to upload
and import the participant’s
certificate file to add the
participant to the network.

Import Certificates to
Add Organizations to the
Network

Export the ordering service
settings from network
founder and provide

them to the third-party
(participant) organization

Founder organization

Output the founder’s Join the Participant or
ordering services settings  Scaled-Out OSNSs to the

to a JSON file and send the Founder's Ordering Service
file to the participant.

Open the ordering service

settings file and find the

ordering service’'s address

and port and give them

to the participant. For

example:

"orderingServi ceNod

es": |
{
"address":
"grpes://
exanpl e_address: 777
7
}
Create the channel Founder Create a new channel and Create a Channel
add the participant to it.
Install and instantiate the Founder In the founder’s instance,  Use Quick Deployment

chaincode

upload, install, and
instantiate the chaincode.
Choose the network peers
to install the chaincode on.

ORACLE
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Task Who Does This? Description More Information

Set up the third-party Third-party certificates To query or invoke Prepare the Third-Party

(participant) organization's  (participant) organization chaincodes, the participant Environment to Use the

environment must: Oracle Blockchain Platform
«  Add the founder's Network

ordering service's
address and port
to the participant's
environment.

»  Configure the
environment to use
Hyperledger Fabric
CLI or SDKs.

* Install the chaincode
on peers.

Third-Party Certificate Requirements

ORACLE

To successfully join the network, an organization must generate the required
third-party certificates. The information in these certificates is used to create the
organization's certificates file, which is then imported into the founder's instance.

Which Certificates Do Organizations Need to Provide?

You must generate the following certificates from your CA server:
*  Client Public Certificate

* CA Root Certificate

What Are the Requirements for These Certificates?
The certificates must meet the following requirements:

e When generating the private key, you must use the Elliptic Curve Digital Signature
Algorithm (ECDSA). This algorithm is the only accepted algorithm for Fabric MSP
keys.

e The Subject Key Identifier (SKI) is mandatory and you must indicate it as X509
extensions in the extension file.

e You must convert the key files from the .key to the .pem format.
e You must convert the certificates from the .crt to the .pem format.

Creating the Certificates

The following walkthrough is an example of how to use OpenSSL or the Hyperledger
Fabric cryptogen utility to generate your certificates. For detailed information on the
commands used, refer to:

*  OpenSSL documentation

e cryptogen utility documentation

To create your certificates using OpenSSL:
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1. Create a self-signed CA certificate/key:

openss| ecparam -nane prinme256vl -genkey -out ca.key

openss| pkcs8 -topk8 -inform PEM -in ca.key -outform pem -nocrypt
-out ca-key. pem

openssl req -new -key ca-key.pem-out ca.csr

openssl x509 -req -days 365 -in ca.csr -signkey ca-key.pem -out
ca.crt -extensions x509_ext -extfile opensslca. conf

openssl x509 -in ca.crt -out ca.pem -outform PEM

Our example openssl ca. conf file:

[ req ]

default _bits = 2048

di stingui shed_name = subject
req_ext ensi ons = reg_ext
x509_ext ensi ons = x509_ext
string_mask = utf8only

[ subject ]

count r yName = CN

#count ryNane_def aul t = US

st at eOr Provi nceNane = Beijing

#stateOr Provi nceName_default = NY

| ocal i t yName = Beijing

#1 ocal i t yNane_def aul t = New York

or gani zat i onName = thirdpartyca, LLC
#or gani zat i onNane_def aul t = Exanple, LLC

# Use a friendly nane here because its presented to the user. The
server's DNS

# nanes are placed in Subject Alternate Nanmes. Plus, DNS nanes
here is deprecated

# by both I ETF and CA/Browser Forums. If you place a DNS nane
here, then you

# must include the DNS nane in the SAN too (otherw se, Chrone and
others that

# strictly follow the CA/ Browser Baseline Requirenents will fail).

conmonNare = thirdpartyca
#comonName_def aul t = Exanpl e Conpany
enai | Addr ess = ca@hirdpartyca. com

# Section x509 _ext is used when generating a self-signed
certificate. |.e., openssl req -x509 ...
[ x509 ext ]
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subj ect Keyl denti fier = hash
authorityKeyldentifier = keyid,issuer

# You only need digital Signature below *If* you don't allow

# RSA Key transport (i.e., you use epheneral cipher suites), then
# omt keyEnciphernent because that's key transport.

basi cConstraints = CA TRUE

keyUsage = Certificate Sign, CRL Sign, digital Signature,
keyEnci pher ment

subj ect Al t Nane = @l ternate_names

nsComrent = "(penSSL Generated Certificate"

# RFC 5280, Section 4.2.1.12 makes EKU opti onal

#  CA/Browser Baseline Requirements, Appendix (B)(3)(G makes ne
conf used

# In either case, you probably only need serverAuth.

# extendedKeyUsage = serverAuth, clientAuth

# Section reg_ext is used when generating a certificate signing

request. |.e., openssl req ...

[ reg_ext ]

subj ect Keyl denti fier = hash

basi cConstraints = CA FALSE

keyUsage = digital Signature, keyEnciphernent
subj ect Al t Nane = @l ternate_names

nsComrent = "(penSSL Generated Certificate"

# RFC 5280, Section 4.2.1.12 makes EKU opti onal

#  CA/Browser Baseline Requirements, Appendix (B)(3)(G makes ne
conf used

# In either case, you probably only need serverAuth.

# extendedKeyUsage = serverAuth, clientAuth

[ alternate_nanes ]

DNS. 1 = | ocal host

DNS. 2 = thirdpartyca.com
#DNS. 3 = mail . exanpl e. com
#DNS. 4 = ftp. exanpl e. com

# Add these if you need them But usually you don't want them or
# need themin production. You may need them for devel opnent.

# DNS. 5 = | ocal host
# DNS. 6 = | ocal host . | ocal domai n
# DNS. 7 = 127.0.0.1

Create a user certificate/key using above CA key:

openss| ecparam -nane prime256vl -genkey -out user.key

openssl pkcs8 -topk8 -informPEM -in user.key -outform pem -nocrypt
-out user-key. pem

openssl req -new -key user-key.pem -out user.csr
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openssl x509 -req -days 365 -sha256 -CA ca. pem - CAkey ca-key. pem
-CAserial ca.srl -CAcreateserial -in user.csr -out user.crt -

ext ensi ons x509_ext -extfile openssl.conf

openssl x509 -in user.crt -out user.pem -outform PEM

Our example openssl . conf file:

[ req ]

default _bits = 2048

defaul t _keyfile = tls-key. pem
di stingui shed_name = subject
reqg_extensi ons = reg_ext
x509 _ext ensi ons = x509_ext
string_mask = utf8only

# The Subject DN can be fornmed using X501 or RFC 4514 (see RFC 4519
for a description).

# Its sort of a mashup. For exanple, RFC 4514 does not provide
enai | Addr ess

[ subject ]

count ryNane = CN

#count ryNane_def aul t = US

st at eOr Provi nceNane = Beijing

#st at eOr Provi nceNane_default = NY

| ocal i t yName = Beijing

#1 ocal i t yNane_def aul t = New York

or gani zat i onNane = thirdpartyca, LLC
#or gani zat i onNane_def aul t = Exanple, LLC

# Use a friendly name here because its presented to the user. The
server's DNS

# nanes are placed in Subject Alternate Nanmes. Plus, DNS nanes
here is deprecated

# by both IETF and CA/Browser Forums. If you place a DNS nane
here, then you

# must include the DNS nane in the SAN too (otherw se, Chrone and
others that

# strictly follow the CA/Browser Baseline Requirenments will fail)

conmonName = adm n@ hi rdpartyca. com
#conmonName_def aul t = Exanpl e Conpany

emai | Addr ess = adm n@ hi rdpartyca. com
#emai | Addr ess_def aul t = test @xanpl e. com

# Section x509_ext is used when generating a self-signed
certificate. I.e., openssl req -x509 ..

[ x509 ext ]

subj ect Keyl dentifier = hash
authorityKeyldentifier = keyid,issuer

# You only need digital Signature below *If* you don't allow
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# RSA Key transport (i.e., you use ephemeral cipher suites), then
# omt keyEnciphernent because that's key transport.
basi cConstraints = CA FALSE

keyUsage = digital Signature, keyEnciphernent
subj ect Al t Nane = @l ternate_names
nsComrent = "(penSSL Generated Certificate"

# RFC 5280, Section 4.2.1.12 makes EKU opti onal

#  CA/Browser Baseline Requirements, Appendix (B)(3)(G makes ne
conf used

# In either case, you probably only need serverAuth.

#ext endedKeyUsage = Any Extended Key Usage

#ext endedKeyUsage = serverAuth, clientAuth

# Section reg_ext is used when generating a certificate signing
request. |.e., openssl req ...

[ x509 ca_ext ]

subj ect Keyl denti fier = hash

authorityKeyldentifier = keyid,issuer

# You only need digital Signature below *If* you don't allow

# RSA Key transport (i.e., you use ephemeral cipher suites), then
# omt keyEnciphernent because that's key transport.

basi cConstraints = CA TRUE

keyUsage = Certificate Sign, CRL Sign, digital Signature,
keyEnci pher ment

subj ect Al t Nane = @l ternate_names

nsComrent = "(penSSL Generated Certificate"

# RFC 5280, Section 4.2.1.12 makes EKU opti onal

#  CA/Browser Baseline Requirements, Appendix (B)(3)(GQ makes ne
conf used

# In either case, you probably only need serverAuth.

#ext endedKeyUsage = Any Extended Key Usage

ext endedKeyUsage = serverAuth, clientAuth

# Section reg_ext is used when generating a certificate signing

request. |.e., openssl req ...

[ reg_ext ]

subj ect Keyl denti fier = hash

basi cConstraints = CA FALSE

keyUsage = digital Signature, keyEnciphernent
subj ect Al t Nane = @l ternate_names

nsComrent = "(penSSL Generated Certificate"

# RFC 5280, Section 4.2.1.12 makes EKU opti onal

#  CA/Browser Baseline Requirements, Appendix (B)(3)(G makes ne
conf used

# In either case, you probably only need serverAuth.
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#ext endedKeyUsage = Any Extended Key Usage
#ext endedKeyUsage = serverAuth, clientAuth

[ alternate_nanes ]

DNS. 1 = | ocal host

DNS. 3 = 127.0.0.1

DNS. 4 =0.0.0.0

# Add these if you need them But usually you don't want them or
# need themin production. You may need them for devel opnent.
# DNS. 5 = | ocal host

# DNS. 6 = | ocal host . | ocal domai n

# DNS. 7 = 127.0.0.1

# | Pv6 | ocal host

# DNS. 8 =1

To create your certificates using the Hyperledger Fabric cryptogen utility:

The following cryptogen commands are used to create Hyperledger Fabric key
material:

cryptogen generate --config=./crypto-config.yam

Our example crypt o- confi g. yam file:

# Copyright 1BM Corp. All Rights Reserved.
#
# SPDX-Li cense-ldentifier: Apache-2.0

- Nane: Ogl
Domai n: orgl. exanpl e.com
Enabl eNodeQUs: true
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# Uncomment this section to enable the explicit definition of
hosts in your

# configuration. Most users will want to use Tenplate, bel ow

#

# Specs is an array of Spec entries. Each Spec entry consists
of two fields

# - Hostnane: (Required) The desired hostnanme, sans the
domai n.

# - ConmmonName: (Optional) Specifies the tenplate or explicit
override for

# the CN. By default, this is the tenplate

#

# "{{.Hostnane}}.{{. Domain}}"

#

# whi ch obtains its values fromthe
Spec. Host nane and

# Org. Domai n, respectively.

#

# Specs

# - Hostnane: foo # inplicitly "foo.orgl. exanpl e. cont

# ConmmonName: f 0027. or g5. exanpl e. com # overrides Host nane-
based FQDN set above

# - Hostnane: bar

# - Hostnane: baz

#

# "Tenpl ate”

#

# Allows for the definition of 1 or nore hosts that are created
sequential ly

# froma tenplate. By default, this looks like "peer% " fromO0
to Count-1.

# You may override the nunber of nodes (Count), the starting
i ndex (Start)

# or the tenplate used to construct the name (Hostnane).

#
# Note: Tenplate and Specs are not nutually exclusive. You may
define both

# sections and the aggregate nodes will be created for you
Take care with
# nane col |'isions

Tenpl at e
Count: 2
# Start: 5
# Hostnanme: {{.Prefix}}{{.Index}} # default
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- Nane: O g2
Domai n: org2. exanpl e. com
Enabl eNodeQUs: true

Tenpl at e:
Count: 2

Users:
Count: 1

What's Next?

After confirming that you've outputted and updated the proper files, you can then
create the certificates file for import into the Oracle Blockchain Platform network. See
Create an Organization's Third-Party Certificates File.

Create an Organization's Third-Party Certificates File

ORACLE

To join an Oracle Blockchain Platform network, the organization must write a
certificates file containing its admincert and cacert information. The network founder
imports this file to add the organization to the network.

Go to the certificates files that you generated from the CA server to find the
information that you need to create the certificates file. See Third-Party Certificate
Requirements.

The certificates file must be in written in JSON and contain the following fields:

* mspid — Specifies the name of the organization.

* type — Indicates that the organization is a network participant. This value must be
Partici pant.

» admincert — Contains the contents of the organization’s Admin certificates file.
When you copy the certificates information into the JSON file, you must replace
each new line with \ n.

e cacert — Contains the contents of the organization’s CA certificates file. When
you copy the certificates information into the JSON file, you must replace each
new line with \ n.
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This is how the file needs to be structured:

{
"mspl D': "exanpl enspl D',
"type": "Participant",
"certs": {
"adm ncert": "----- BEGA N CERTI FI CATE- - - - -
\nexanpl e_certificate\nexample certificate==\n----- END CERTI FI CATE- ----
\n",
"cacert": "----- BEG N CERTI FI CATE- - - - -
\nexanpl e_certificate\nexample certificate==\n----- END CERTI FI CATE- ----
\n"
}
}

Prepare the Third-Party Environment to Use the Oracle Blockchain
Platform Network

ORACLE

You must set up the third-party organization's environment before it can use the Oracle
Blockchain Platform network.

Confirm that the following prerequisite tasks were completed. For information, see
Typical Workflow to Join an Organization with Third-Party Certificates to an Oracle
Blockchain Platform Network.

* The third-party organization’s certificate file was created and sent to the Oracle
Blockchain Platform network founder.

»  The network founder uploaded the certificates file to add the third-party
organization to the network.

* The network founder exported the orderer service's settings and gave the service's
address and port to the third-party organization and the organization added them
to the environment.

*  The network founder created a new channel and added the third-party
organization to it.

*  The network founder installed and instantiated the chaincode.

Setup organization's Environment

Before the third-party organization can successfully use the Oracle Blockchain
Platform network, it must set up its environment to use Hyperledger Fabric CLI or
SDKs. See Welcome to Hyperledger Fabric.

Install the Chaincode

The third-party organization must install the chaincode on the peers. These peers
must then be joined to the channel so that the chaincode can be invoked.

Instantiate the Chaincode
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If needed, the third-party organizations can instantiate the chaincode on the channel.
For example:

export CORE_PEER TLS ENABLED=true

export CORE_PEER TLS ROOTCERT_FI LE=$PWD/ t| s- ca. pem

export CORE_PEER MSPCONFI GPATH=$PWDI cr ypt o- confi g/ peer Or gani zati ons/
cust ormer or g1. coni user s/ Adm n@ust orrer or g1. conl msp

export CORE_PEER LOCALMSPI D="cust oneror gl”

### gets channel nane from i nput ###
CHANNEL _NAME=$1

echo "####H##H##H# going to instantiate chaincode on channel $

{ CHANNEL_NANE} #HH##H#HHH# "

CORE_PEER_ADDRESS=${ peer _host}: ${port} peer chaincode instantiate

-0 ${peer_host}: ${port} --tls $CORE_PEER TLS ENABLED --cafile
.Itls-ca.pem-C ${CHANNEL NAME} -n obcs-exanple02 -v vO -c¢ '{"Args":
["init","a","100","b","200"]}'

Invoke the Chaincode

Third-party organizations use the Hyperledger Fabric CLI or SDKs to invoke the
chaincode. For example:

export CORE_PEER TLS_ENABLED=t rue

export CORE_PEER TLS ROOTCERT_FI LE=$PWD/ t| s-ca. pem

export CORE_PEER MSPCONFI GPATH=$PWD crypt o- confi g/ peer Or gani zati ons/
cust omer or g1. conm user s/ User 1@ust omer or g1. conl msp

export CORE_PEER LOCALMSPI D="cust oneror gl"

### gets channel name frominput ###
CHANNEL _NAME=$1

#### do query or invoke on chaincode ####

CORE_PEER_ADDRESS=${ peer _host}: ${port} peer chaincode query -C
${ CHANNEL_NAME} -n $2 -c¢ '{"Args":["query","a"]}'

CORE_PEER _ADDRESS=${peer _host}: ${port} peer chaincode invoke -0

${peer_host}: ${port} --tls $CORE_PEER TLS ENABLED --cafile ./tls-
ca. pem - C ${ CHANNEL_NAME} -n $2 -c '{"Args":["invoke","a","b","10"]}'
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Develop Chaincodes

This topic contains information to help you understand how to write and test
chaincodes for use in Oracle Blockchain Platform.

Topics
*  Write a Chaincode
e Use a Mock Shim to Test a Chaincode

» Deploy a Chaincode on a Peer to Test the Chaincode

Write a Chaincode

ORACLE

A chaincode is written in Go, Node.js, or Java and then packaged into a ZIP file that is
installed on the Oracle Blockchain Platform network.

Chaincodes define the data schema in the ledger, initialize it, perform updates

when triggered by applications, and respond to queries. Chaincodes can also post
events that allow applications to be notified and perform downstream operations. For
example, after purchase orders, invoices, and delivery records have been matched by
a chaincode, it can post an event so that a subscribing application can process related
payments and update an internal ERP system.

Resources for Chaincode Development

Oracle Blockchain Platform uses Hyperledger Fabric as its foundation. Use the
Hyperledger Fabric documentation to help you write valid chaincodes.

*  Welcome to Hyperledger Fabric. The Key Concepts and Tutorials sections should
be read before you write you own chaincode.

e Go Programming Language. The Go compilers, tools, and libraries provide a
variety of resources that simplify writing chaincodes.

» Package shim. Package shim provides APIs for the chaincode to access its
state variables, transaction context and call other chaincodes. This documents
the actual syntax required for your chaincode.

Oracle Blockchain Platform provides downloadable samples that help you understand
how to write chaincodes and applications. See What Are Chaincode Samples?

You can add rich-query syntax to your chaincodes to query the state database. See
SQL Rich Query Syntax and CouchDB Rich Query Syntax.

Package and Zip a Go Chaincode

Once you've written your chaincode, place it in a ZIP file. You don't need to create

a package for the Go chaincode or sign it — the Oracle Blockchain Platform install
and instantiation process does this for you as described in Typical Workflow to Deploy
Chaincodes.
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If your chaincode has any external dependencies, you can place them in the vendor
directory of your ZIP file.

Package and Zip a Node.js Chaincode

If you're writing a Node.js chaincode, you need to create a package. j son file with
two sections:

*  The scripts section declares how to launch the chaincode.

* The dependencies section specifies the dependencies.

The following is a sample package. j son for a Node.js chaincode:

{
“nanme": "chai ncode_exanpl e02",
"version": "1.0.0",
"description": "chaincode_exanpl e02 chai ncode inplenmented in
Node. j s",
“engines": {
"node": ">=8.4.0",
"npm': ">=5.3.0"
¥
"scripts": { "start" : "node chai ncode_exanpl e02.s" },
"engine-strict": true,
"l'icense": "Apache-2.0",
"dependenci es": {
“fabric-shint: "~1.3.0"
}
}

The packaging rules for a Node.js chaincode are:
e package. j son must be in the root directory.
* The entry JavaScript file can be located anywhere in the package.

e« If"start" : "node <start>.s" isn't specified in the package. j son,
server.j s must be in the root directory.

Place the chaincode and package file in a zip file to install it on Oracle Blockchain
Platform.

Package and Zip a Java Chaincode

If you're writing a Java chaincode, you can choose Gradle or Maven to build the
chaincode.

If you're using Gradle, place the chaincode, build.gradle, and settings.gradle in a zip
file to install it on Oracle Blockchain Platform. The following is a sample file list of a
chaincode zip package:

Archive: example_gradle.zip
Length Dat e Ti me Narre
610 02-14-2019 01:36 build.gradle
54 02-14-2019 01:28 settings.gradle
0 02-14-2019 01:28 src/
0 02-14-2019 01:28 src/min/
0 02-14-2019 01:28  src/main/javal
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02-14-2019 01:28 src/min/javalorg/
02-14-2019 01:28 src/main/javal org/ hyperl edger/
02-14-2019 01:28 src/main/javal org/ hyperledger/fabric/
0 02-14-2019 01:28 src/main/javalorg/ hyperl edger/fabric/exanmpl e/
5357 02-14-2019 01:28 src/ main/javal org/ hyperl edger/fabric/exanpl e/
Si npl eChai ncode. j ava

6021 10 files

o O o

If you're using Maven, place the chaincode and pom.xml in a zip file to install it on
Oracle Blockchain Platform. The following is a sample file list of a chaincode zip
package:

Archive: exanpl e_maven. zi p
Length Date Ti me Nane

3313 02-14-2019 01:52  pom xni
0 02-14-2019 01:28 src/
0 02-14-2019 01:28 src/chaincode/
0 02-14-2019 01:28 src/chai ncode/ exanpl e/
4281 02-14-2019 01:28 src/chai ncode/ exanpl e/ Si npl eChai ncode. j ava

7594 5 files

Testing a Chaincode
After you write your chaincode, then you need to test it. See:

* Use a Mock Shim to Test a Chaincode
e Deploy a Chaincode on a Peer to Test the Chaincode

Installing and Instantiating a Chaincode

Once you've tested your chaincode, you can deploy it following the information in
Typical Workflow to Deploy Chaincodes.

Upgrading a Chaincode

A chaincode may be upgraded any time by changing its version. The chaincode name
must be the same or it would be considered a totally different chaincode.

1. Change the chaincode version

2. Follow the instructions in Upgrade a Chaincode to install and upgrade the new
version of the chaincode.

Use a Mock Shim to Test a Chaincode

ORACLE

This method of testing involves using a mock version of the stub

shi m Chai ncodeSt ubl nt er f ace. With this you can simulate some functionality of your
chaincode before deploying it to Oracle Blockchain Platform. You can also use this
library to build unit tests for your chaincode.

Manually Vendor the Shim with a Chaincode
This applies to Oracle Blockchain Platform 19.1.1, 19.1.3, 19.2.1, and 19.2.3.

In Hyperledger Fabric, the fabric-ccenv image contains the gi t hub. cont
hyper | edger/ fabri c/ cor e/ chai ncode/ shi m(shim) package. This allows you
to package a chaincode without needing to include the shim. However, this may cause
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issues in future Hyperledger Fabric releases, and it may cause issues when using
packages that are included with the shim.

Workaround: To avoid potential issues, you should manually vendor the shim package
with the chaincode prior to using the peer command-line interface for packaging

and installing a chaincode, or packaging or installing a chaincode. See https://
jira.hyperledger.org/browse/FAB-5177.

Use a Mock Shim to Test a Chaincode

1. Create a test file that matches the name of the chaincode file.

For example, if car _deal er. go is the actual implementation code for you smart

contract, you would create a test suite called car _deal er _t est. go containing all
the tests for car _deal er. go. The test suite filename should be in the * _test. go
format.

2. Create your package and import statements.
package main

i mport (
Ilfmll
"testing"

"gi thub. conf hyper| edger/fabric/ core/ chai ncode/ shi nf
)

3. Create your unit test.

/*
* Test | nvokel nitVehicl ePart simulates an initVehiclePart
transaction on the CarDenp cahi ncode
*/
func TestlnvokelnitVehiclePart(t *testing.T) {
fmt.PrintIn("Entering Testlnvokel nitVehiclePart")

/1 Instantiate nockStub using CarDeno as the target chaincode
to unit test
stub := shi m NewMbckSt ub(" nockSt ub", new( Car Denp))
if stub ==nil {
t.Fatal f("MckStub creation failed")
}

var serial Nunber = "ser1234"

Il Here we performa "nock invoke" to invoke the function
"initVehiclePart" method with associated paraneters
Il The first paraneter is the function we are invoking
result := stub. Mcklnvoke("001"
[1[]1byte{[]byte("initVehiclePart"),

[1byte(serial Nurmber),

[Tbyte("tata"),

[]1byte("1502688979"),

[1byte("airbag 2020"),

[Ibyte("aaimer ag / nercedes")})

—~ e~~~
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Il W expect a shimok if all goes well
if result.Status !'= shim K {
t.Fatal f ("Expected unauthorized user error to be returned")

}

Il here we validate we can retrieve the vehiclePart object we
just commtted by serianNunber
val Asbytes, err := stub. GetState(serial Nunber)
if err '=nil {
t.Errorf("Failed to get state for
} else if val Asbytes == nil {
t.Errorf("Vehicle part does not exist:

+ serial Nunber)

+ seri al Nunber)

}

¢ Note:
Not all interfaces of the stub are implemented. Stub functions
e GetQueryResult
e CetHistoryForKey

are not supported, and attempting to call either of these will result in an error.

Deploy a Chaincode on a Peer to Test the Chaincode

After you create a chaincode, you must install, instantiate, and invoke it to test that it
works correctly.

If you need help writing a chaincode, see Write a Chaincode.

Follow these steps to deploy and test your chaincode.

1.

ORACLE

Identify the channel or create a new channel and add peers to it. See Join a Peer
to a Channel.

Install the chaincode on the peers and instantiate it on the channel. See Use Quick
Deployment.

Use the Invoke and query REST APIs to test the chaincode with cURL through
the REST proxy. See REST API for Oracle Blockchain Platform for descriptions of
each endpoint and correct cURL syntax to invoke each operation.

Go to the Channels tab in the console and locate and click the name of the
channel running the blockchain.

In the channel's Ledger pane, view the chaincode’s ledger summary.
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Deploy and Manage Chaincodes

This topic contains information to help you deploy (install, instantiate, upgrade, and
enable in the REST proxy), monitor, and find information about the chaincodes on the
network.

Topics

*  Typical Workflow to Deploy Chaincodes

*  Use Quick Deployment

» Use Advanced Deployment

* Update REST Proxy Settings for Running Chaincodes

* Instantiate a Chaincode

*  Specify an Endorsement Policy

* View an Endorsement Policy

* Find Information About Chaincodes

* Manage Chaincode Versions

* Upgrade a Chaincode

*  What Are Private Data Collections?

* Add Private Data Collections

* View Private Data Collections

Typical Workflow to Deploy Chaincodes

Here are the common tasks for deploying chaincodes.

You must be an administrator to perform these tasks.

Task Description More Information
Use the wizard to fully or For testing, use Quick Use Quick Deployment
partially deploy a chaincode Deployment to perform the Use Advanced Deployment

deployment in one step, using
default settings.

For production, use Advanced
Deployment to specify the
deployment settings such

as which peers to install

the chaincode on and

the endorsement policy

you want to use. With
Advanced Deployment you
can instantiate the chaincode
and enable it in the REST
proxy now or later.

ORACLE .



Chapter 7

Use Quick Deployment
Task Description More Information
Instantiate a chaincode Instantiate the chaincode after Instantiate a Chaincode
you've installed it.
Upgrade the chaincode Upload and instantiate a Upgrade a Chaincode

newer version of a chaincode,
or pick an older version of the
chaincode to use.

Use Quick Deployment

Use the quick deployment option to perform a one-step chaincode deployment. This
option is recommended for chaincode testing.

ORACLE

The quick deployment uses default settings, installs the chaincode on all peers in the
channel, instantiates the chaincode using the default endorsement policy, and enables
the chaincode in the REST proxy.

Note the following information:

The process to deploy sample chaincodes is different than the process described
in this topic. See Explore Oracle Blockchain Platform Using Samples.

You can use the advanced deployment option to put your chaincode into
production on the network. See Use Advanced Deployment.

You can'’t delete a chaincode from the network.

You must be an administrator to perform this task.

1.
2.

Go to the console and select the Chaincodes tab.

In the Chaincodes tab, click Deploy a New Chaincode.
The Deploy Chaincode page is displayed.

Click Quick Deployment.

The Deploy Chaincode (Quick) page is displayed.

In the Chaincode Name field, enter a uniqgue name for the chaincode. In the
Version field enter a string value to specify the chaincode’s version humber.

The Oracle Blockchain Platform chaincode name and version requirements are
different than the Hyperledger Fabric requirements. You must use the Oracle
Blockchain Platform naming requirements. Use these guidelines when naming the
chaincode:

e Use ASCII alphanumeric characters, (") quotes, dashes (-), and underscores
Q).

*  The name must start and end only with ASCII alphanumeric characters. For
example, you can't use names like _mychaincode or mychaincode._.

» Dashes (-) and underscores (_) must be followed with ASCII alphanumeric
characters. For example, you can't use names like my--chaincode or my-
_chaincode.

e The name must be 1 to 64 characters long.
* A chaincode version can contain a period (.).

Review the other default settings and modify them as needed.
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Click the Chaincode Source field and browse for the chaincode ZIP file to upload
and deploy.

Click Submit.

The chaincode is installed on the channel’s peers, instantiated, and enabled in the
REST proxy. The deployed chaincode’s name is displayed in the Chaincode tab’s
table.

Use Advanced Deployment

Use the advanced deployment option to specify the parameters required to deploy a
chaincode into a production environment. For example, you'll specify which peers to
install the chaincode on and the endorsement policy to use.

ORACLE

With the advanced deployment wizard, you'll install the chaincode on the peers you
select.

Note the following information:

The process to deploy sample chaincodes is different than the process described
in this topic. See Explore Oracle Blockchain Platform Using Samples.

You can use the quick deployment option for chaincode testing. Quick deployment
is a one-step deployment that uses default settings, installs the chaincode on all
peers in the channel, and instantiates the chaincode using a default endorsement
policy. See Use Quick Deployment.

You can'’t delete a chaincode from the network.

You must be an administrator to perform this task.

1.
2.

Go to the console and select the Chaincodes tab.

In the Chaincodes tab, click Deploy a New Chaincode.

The Deploy Chaincode page is displayed.

Click Advanced Deployment.

The Deploy Chaincode (Advanced) Step 1 of 3: Install page is displayed.

In the Chaincode Name field, enter a uniqgue name for the chaincode. In the
Version field, enter the chaincode’s version number.

The Oracle Blockchain Platform chaincode name and version requirements are
different than the Hyperledger Fabric requirements. You must use the Oracle
Blockchain Platform naming requirements. Use these guidelines when naming the
chaincode:

» Use ASCII alphanumeric characters, (") quotes, dashes (-), and underscores
Q).

*  The name must start and end only with ASCII alphanumeric characters. For
example, you can't use names like _mychaincode or mychaincode._.

» Dashes (-) and underscores (_) must be followed with ASCII alphanumeric
characters. For example, you can't use names like my--chaincode or my-
_chaincode.

e The name must be 1 to 64 characters long.

* A chaincode version can contain a period (.).

7-3



Chapter 7
Update REST Proxy Settings for Running Chaincodes

5. Select one or more network peers to install the chaincode onto. To provide high
availability, Oracle suggests that you choose the appropriate number of peers from
each partition. Also, the peers you choose must be joined to the channel that you'll
instantiate the chaincode on.

6. Click the Chaincode Source field and browse for the chaincode ZIP file to upload
and deploy. Click Next.

The chaincode is installed and the Deploy Chaincode (Advanced) Step 2 of 3:
Instantiate page is displayed.

7. Decide if you want to instantiate the chaincode now or later.
» Click Close to close the wizard and instantiate later.

* To instantiate now, select the channel to instantiate the chaincode on and
the peers to instantiate the chaincode to. If required, enter initial parameters,
an endorsement policy, transient map, and private data collections. Note the
following information:

— Instantiation compiles, builds, and initializes the chaincode on the peers.

— If you leave the endorsement policy blank, then Oracle Blockchain
Platform uses the default endorsement policy. The default endorsement
policy gets an endorsement from any peer on the network.

— When instantiation is complete, the peers are able to accept chaincode
invocations and can endorse transactions.

Click Next.

The chaincode is instantiated.

Update REST Proxy Settings for Running Chaincodes

ORACLE

If you're using Node.js or Java chaincodes which are dependent on external libraries,
a few proxy settings must be updated.

You must complete these steps before you instantiate the chaincode. See Instantiate a
Chaincode.

Node.js Chaincode

When your Node.js chaincode is instantiated, npm is used to install all dependency
libraries from the internet, so in an Oracle Blockchain Platform instance, if there is
such a dependancy, you need to ensure the bcs/ fabri c- ccenv image has internet
access.

Set the HTTP proxy for the bcs/ f abri c- ccenv image following these steps:

1. Create a Docker file in any location in your VM with the following content (where
http://hostname:port is your HTTP proxy access entry):

FROM bcs/ fabri c-ccenv: | at est
ENV npm config proxy http://hostname: port

2. Build the image again:

docker build -f Dockerfile -t bcs/fabric-ccenv:|atest
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Java Chaincode

To configure the proxy to run Java chaincode:

1.

Gradle-only: Create gradl e. properti es in a local directory, and add the following
content in it:

syst enProp. http. proxyHost =[ proxy host]
syst enProp. http. proxyPort=[ proxy port]
syst enProp. htt ps. proxyHost =[ proxy host]
syst enProp. https. proxyPort =[ proxy port]

Maven-only: Create settings. xnl in a local directory, and add the following
content in it:

<settings xm ns="http://maven. apache. or g/ SETTI NGS/ 1. 0. 0"
xm ns: xsi ="http://ww. w3. org/ 2001/ XM_Schena- i nst ance”
xsi:schemalLocati on="http:// maven. apache. or g/ SETTI NGS/ 1. 0. 0
https://maven. apache. or g/ xsd/ settings-1.0. 0. xsd">

<l ocal Repository/>

<interactiveMde/>

<usePl ugi nRegi stry/ >

<of fline/>

<pl ugi nG oups/ >

<servers/>

<mrrors/>

<proxi es>

<pr oxy>

<i d>ht t pproxy</id>

<active>true</active>

<prot ocol >htt p</ protocol >

<host >[ proxy host] </ host >

<port>[ proxy port]</port>

</ pr oxy>

<pr oxy>

<i d>ht t psproxy</id>

<active>true</active>

<prot ocol >htt ps</ prot ocol >

<host >[ proxy host] </ host >

<port>[ proxy port]</port>

</ pr oxy>

</ pr oxi es>

<profiles/>

<activeProfiles/>

</settings>

Create a Docker file and add the following to it:
FROM bcs/ fabric-javaenv: | at est

COPY gradl e.properties /root/.gradl e/
COPY settings.xm /root/.nR/
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Create a new image:

docker build -f dockerfile -t bcs/fabric-javaenv:|atest

Instantiate a Chaincode

Instantiating a chaincode compiles, builds, and initializes the chaincode on the peers
where the chaincode is installed. When instantiation is complete, the peers are able to
accept chaincode invocations and can endorse transactions.

Note the following information:

You must install the chaincode on the required peers before you can instantiate it.

If you're working on a channel that contains multiple members and have
instantiated the chaincode on one member, then you don’t have to instantiate the
chaincode on the other members where you installed the same chaincode. In such
cases, the chaincode is already instantiated and running on all members on the
channel.

You can instantiate more than one chaincode on a channel.

The process to instantiate the sample chaincodes is different than the instantiation
process described in this topic. See Explore Oracle Blockchain Platform Using
Samples.

After you instantiate the chaincode, then you can optionally enable it in the REST
proxy.

You must be an administrator to perform this task.

1.
2.
3.

ORACLE

Go to the console and select the Chaincodes tab.
In the Chaincodes tab, click the arrow to expand the chaincode’s version list.

Locate the chaincode version and click its More Actions menu, and select
Instantiate.

The Instantiate Chaincode dialog is displayed.

Enter information about where and how to instantiate the chaincode.

Field Description

Channel Select the channel for the chaincode to run on.

Peers Select the peer or peers you want to use the chaincode. This list shows
the peers that you installed the chaincode onto.

Initial Enter the input parameters that you want to pass to the chaincode. Go to

Parameter the chaincode to find the initial parameters values.

Endorsement In this section, specify the number and role of members required to
Policy endorse the chaincode.
If you don't specify an endorsement policy, then the default endorsement
policy is used. The default endorsement policy gets an endorsement from
any peer on the network.
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Field Description

Transient Map The data that is passed into the chaincode is the transaction payload and
the transient map. The transaction payload is recorded in the ledger and
is visible to anyone who can access the ledger through the query system
chaincode. Use a transient map to pass private data such as keys that you
don't want stored in the ledger.

In this section, provide the required keys and values. The information you
provide is maintained on the peer node and is sent to the chaincode when
a transaction is executed.

If you're adding private data collections, then specify a transient map to
pass the private data from the client to the peers for endorsement.

(New in In this section, add one or more private data collections. Private data
v19.1.3) collections specify subsets of organizations that endorse, commit, or query
Private Data  private data on the channel you instantiate the chaincode on.

Collections

5. Click Instantiate.
The chaincode is instantiated.

6. To confirm that the chaincode was instantiated, go to the Channels tab and
click the name of the channel that you instantiated the chaincode on. Go to
the Instantiated Chaincodes tab and confirm that the chaincode is listed in the
summary table.

Specify an Endorsement Policy

ORACLE

You can add an endorsement policy when you instantiate a chaincode. An
endorsement policy specifies the members with peers that must approve, or properly
endorse, a chaincode transaction before it's added to a block and submitted to the
ledger.

Endorsement guarantees the legitimacy of a transaction. When you instantiate a
chaincode on a channel, you can specify an endorsement policy. If you don'’t specify
an endorsement policy, then the default endorsement policy is used. The default
endorsement policy gets an endorsement from any peer on the network.

A member’s endorsing peers must have ReaderWriter permissions on the channel.
When a transaction is processed, each endorsing peer returns a signed read-write
set. After the client has enough endorsements to meet the endorsement policy
requirements, then the client bundles the common read-write set with the signature
from the endorsing peers and sends everything to the ordering service, which orders
and commits the transactions into blocks and then to the ledger.

You can go to the Channels tab to view an instantiated chaincode’s endorsement
policy. See View an Endorsement Policy. You can’t modify an instantiated chaincode's
endorsement policy. If you need to change an endorsement policy, then you must
reinstantiate the chaincode or upgrade it to another version and specify a different
endorsement policy.

You must be an administrator to perform this task.
1. Go to the console and select the Chaincodes tab.

2. Locate the chaincode that you want to instantiate and begin the instantiation
process.

3. Expand the Endorsement Policy section. Click Add Identity to add members to
the policy as needed.
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Field Description
MSP ID From the dropdown menu, select the endorser peer’s organization.
Role Select the corresponding peer role required by the endorsement policy.

Usually this will be member. You can find a peer’s role by viewing its
configuration information.

Policy In most cases, you'll use Basic. Select Advanced to provide an
Expression expression string. See the Hyperledger Fabric documentation for
Mode information about how to write a valid expression string.

Signed By Select how many members with endorsing peers (peers with

ReaderWriter permissions) on the channel must endorse the chaincode
transactions to make them valid.

Complete the other fields on the Instantiate Chaincode page as needed.

Click Instantiate.

View an Endorsement Policy

You can view an instantiated chaincode's endorsement policy.

You might need to view an instantiated chaincode's endorsement policy to see how it
was set up, how you need to choose transaction endorsers based on the policy, or to
help resolve an endorsement failure.

You can’t modify the endorsement policy for an instantiated chaincode. If you need to
change an endorsement policy, then you must reinstantiate the chaincode or upgrade
it to another version and specify a different endorsement policy.

1.

Go to the console and select the Chaincodes tab.

The Chaincodes tab is displayed and the table lists the chaincodes installed on the
network.

Locate the chaincode that you want to view endorsement policy information for
and expand it in the table.

Click the chaincode version that you want.
The Chaincode Version Information page is displayed.

In the Instantiated on Channels tab, locate the channel that you want, click More
Actions, and select View Endorsement Policy.

The Chaincode Endorsement Policy page is displayed.

Find Information About Chaincodes

You can find information about the chaincodes in your network. For example, how
many peers the chaincode is installed on and if the chaincode has been instantiated.

ORACLE

You can't delete a chaincode from the network.

1.

Go to the console and select the Chaincodes tab.

The Chaincodes tab is displayed and the chaincode table lists the chaincodes and
versions installed on the network.

In the chaincode table, locate the chaincode that you want information for and
expand it to see information about its versions, path, how many peers it's installed
on, and how many channels it's instantiated on.
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Note the following information:

*  When you stop a peer node, Oracle Blockchain Platform removes the peer’s
listing on the Chaincodes tab.

» If you stop all peers that have the chaincode installed, then the Chaincodes
tab doesn't list the chaincode. To list the chaincode, start at least one peer
node that has the chaincode installed on it.

Use the chaincode table as a starting point to perform chaincode-related tasks,
such as instantiate, enable it in the REST proxy, and upgrade to a new version.

Manage Chaincode Versions

Each chaincode that you install or upgrade has a version number. Once installed, a
chaincode and any of its versions can't be deleted.

1.

Go to the console and select the Chaincodes tab.

The Chaincodes tab is displayed and the chaincode table lists the chaincodes
installed on the network.

Locate the chaincode that you want version information for and expand it to see a
list of versions.

Click a version number. The Chaincode Version Information page is displayed.

Click the Installed on Peers pane to see which peers the chaincode is installed on.
You can click the peer to view more information about it.

Click the Instantiated on Channels pane to see which channels the chaincode is
instantiated on. You can click a channel to view more information about it.

From this pane, you can also instantiate a specific version of the chaincode
version. If the chaincode was instantiated on a channel, then you can view its
endorsement policy.

Note that you can instantiate different versions of a chaincode on different
channels.

(New in v19.1.3) Click the Private Data Collections pane to view the private data
collections that were added when the chaincode was instantiated.

Upgrade a Chaincode

If a developer modifies a chaincode’s source, then you'll need to deploy it to a new
version of the chaincode. If needed, you can revert back to an older version of a
chaincode.

ORACLE

You can instantiate different versions of the same chaincode on different channels.

You must be an administrator to perform this task.

1.

Go to the console and select the Chaincodes tab.

The Chaincodes tab is displayed and the table lists all of the chaincodes installed
on the network.

Locate the chaincode that you want to upgrade, click More Actions, and select
Upgrade. The More Actions button only displays for chaincodes that have been
instantiated.
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The Upgrade Chaincode Step 1 of 2: Select a version page is displayed.
3. Select a version source. Note the following information:

» Click Select from existing versions if you want to upgrade to a version that
is already on the network. You might choose this option because the most
current chaincode version contains errors and you need to temporarily use an
older version until the chaincode can be fixed. Because the older version is on
your system, the chaincode is already installed on the peers.

* Choose Install a new version to upload the chaincode file. In the Version
field enter a version number and in the Target Peers field, select the peers
to install the chaincode on. In the Chaincode Source field, click Upload
Chaincode File and browse for the chaincode ZIP file to upload.

4. Click Next.
The Upgrade Chaincode Step 2 of 2: Upgrade page is displayed.

5. Decide if you want to instantiate the chaincode version now or later.
» Click Close to close the wizard and upgrade later.

» To upgrade now, select the channel to upgrade the chaincode on and the
peers to instantiate the chaincode to. If required, enter initialize parameters, an
endorsement policy, and transient map. See Specify an Endorsement Policy.
Click Next.

The chaincode is upgraded.

What Are Private Data Collections?

ORACLE

(19.1.3 and later versions only) Private data collections specify subsets of
organizations that endorse, commit, or query private data on the channel.

Use private data collections in cases where you want a group of organizations on the
channel to share data and to prevent the other organizations on the channel from
seeing the data. Private data is distributed peer to peer and not by blocks, so the
transaction data is kept confidential from the ordering service. Collections help you
reduce the number of channels and their required maintenance on your network.

The primary components in a private data collection are:

e The private data that you specify in your private data collection definition. Private
data is sent with the gossip protocol from peer to peer within the organizations that
you specify in your policy. Private data is stored in a private database on the peer.
The ordering service isn't used and can't see the private data.

e A hash of the data, which is endorsed, ordered, and written to each peer on
the channel. This hash is evidence of the transaction and can be used for audit
purposes.

When you instantiate a chaincode, you can associate it with one or more private data
collections. Also when you instantiate a chaincode, you should specify a transient map
to pass the private data from the client to the peers for endorsement. The collection
definition specifies who can persist data, how many peers the data is distributed to,
how many peers are required to disseminate the private data, and how long the private
data is persisted in the private database.
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(19.1.3 and later versions only) You can add private data collections to channels.
Private data collections specify subsets of organizations that endorse, commit, or

query private data on the channel.

Use private data collections in cases where you want a group of organizations on the
channel to share data within a transaction and to prevent the other organizations on

the channel from seeing the data.

If you're going to use private data collections across the organizations in your network,
then you need to configure anchor peers. Anchor peers facilitate private data gossip
among the organizations. See Add an Anchor Peer.

You specify the private data collections when you instantiate the chaincode.

1.
2.

Go to the console and select the Chaincodes tab.

Locate the chaincode that you want to instantiate and begin the instantiation

process.
Expand the Private Data Collections section and add the collection definition as
needed.

Field Description

Collection Name

Enter the collection's name. You'll reference
this name in the chaincode.

Policy

Create the policy to specify which
organizations are included in the collection
and which peers can store the private data.

Each member listed in the policy must be
included in an OR signature policy list.

To support read/write transactions, the
private data distribution policy must

contain more organizations than the
chaincode endorsement policy because
peers must have the private data to endorse
transactions. For example, in a channel with
ten organizations, five of the organizations
are included in a private data collection
policy, but the endorsement policy requires
three organizations to endorse a transaction.
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Field Description

Peers Required Enter the number of peers that each
endorsing peer must distribute private data
to before the peer signs the endorsement
and returns the proposal response.

Oracle recommends that you set this value

to 1 or more peers to:

»  Ensure redundancy of the private data
on multiple peers in the network.

»  Ensure that private data is available
if the endorsing peers become
unavailable.

Note that setting this value to 0 means that
distribution isn't required. However, if the
Max Peer Count field is set to greater than
0, then private data distribution might still
occur.

Max Peer Count Enter the maximum number of peers that
the current endorsing peer attempts to
distribute the data to. This is to ensure
redundancy so that peers are available
between endorsement time and commit time
to pull the private data if an endorsing peer
isn't available.

If you set this value to 0, then the

private data isn't distributes at the time

of endorsement. This causes private data
pulls against the endorsing peers on all
authorized peers at commit time.

Block to Live Enter the length in number of blocks that you
want data to reside on the private database.
The data is purged when the number of
blocks is reached.

Set this value to 0 if you never want to purge
the data.

Note that a peer can fail to pull

private data from another peer if

a private data collection's blocktolive

value is less than 10, and its
requiredPeerCount and maxPeerCount are
less than the total number of peers

in the channel. This is a known
Hyperledger Fabric issue. See https://
jira.hyperledger.org/browse/FAB-11889.

4. Click Add New Collection and your collection's information is displayed in the
private data collection table.

5. If needed, specify other collections.
6. Complete the other fields on the Instantiate Chaincode page as needed.

7. Click Instantiate.
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View Private Data Collections

(19.1.3 and later versions only) You can view information about a chaincode's private
data collections.

After you instantiate a chaincode, you might need to view its private data collections to
see how they were defined.

You can’'t modify the private data collections for an instantiated chaincode. If you need
to change the private data collections, then you need to upgrade the chaincode and
specify new private data collections.

1. Go to the console and select the Chaincodes tab.

The Chaincodes tab is displayed and the table lists the chaincodes installed on the
network.

2. Locate the chaincode that you want to view private data collections for and expand
it in the table.

3. Click the chaincode version that you want.
The Chaincode Version Information page is displayed.

4. In the Private Data Collections tab, locate the collection that you want to view.
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Develop Blockchain Applications

Blockchains require smart contracts (chaincode) to update the ledger. In addition, you
will also require a client application that utilizes either the Oracle Blockchain Platform
REST API or native Hyperledger Fabric SDK to interact with the blockchain directly.
There are other operational and administrative tasks to consider, namely the creation
of peers and channels and installation of chaincode.

Topics

»  Before You Develop an Application

*  Use the Hyperledger Fabric SDKs to Develop Applications

* Use the REST APIs to Develop Applications

Before You Develop an Application

ORACLE

Before you write an application, download and use the sample applications, and
ensure that you've the correct certificates and privileges to run an application.

Oracle Blockchain Platform provides downloadable samples that help you understand
how to write chaincodes and applications. See:

*  What Are Chaincode Samples?
*  Explore Oracle Blockchain Platform Using Samples

Oracle Blockchain Platform uses Hyperledger Fabric as its foundation. Use the
Hyperledger Fabric documentation to help you write applications. The Key Concepts
and Tutorials sections should be read before you write you own application: Welcome
to Hyperledger Fabric.

Prerequisites for Application Development

A user ID and password for the application user must exist in your IDCS server.
Depending on the functions in the application, this user must have the following:

» Toinstall and instantiate chaincode:
— You must have administrative access in order to install or deploy chaincode.

— You must export the admincerts, cacerts, and tlscacerts certificates as
described in Export Certificates so that they can be placed in your application
in the peer and orderer nodes crypto folders.

— You must export the admin credentials similarly to how you exported the
certificates (from the action menu, select Export Admin Credential). This will
download a ZIP file containing the signed certificate and keystore files that
need to be placed in your application in the peer and orderer nodes crypto
folders.

» To run operations against an installed and instantiated chaincode:
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— You must export the admincerts, cacerts, and tlscacerts certificates as
described in Export Certificates so that they can be placed in your application
in the peer node crypto folders.

— You must export the tlscacerts certificate for the orderer node as described in
Join the Participant or Scaled-Out OSNs to the Founder's Ordering Service so
that it can be placed in your application.

— The chaincode you're invoking must be installed and deployed to a channel
and node that your user ID has access to.

— A REST proxy node must be configured and the chaincode enabled for REST
proxy access. The user ID and password for the node must be provided.

e To run functions against a REST API endpoint:

— The chaincode you're invoking must be installed and deployed to a channel
and node that your user ID has access to.

— A REST proxy node must be configured and the chaincode enabled for REST
proxy access. The user ID and password for the node must be provided.

Use the Hyperledger Fabric SDKs to Develop Applications

ORACLE

Applications use a software development kit (SDK) to access the APIs that permit
queries and updates to the ledger. You can install and use the Hyperledger Fabric
SDKs to develop applications for Oracle Blockchain Platform.

The REST APIs provided by Oracle Blockchain Platform have been created with
maximum flexibility in mind; you can invoke a transaction, invoke a query, or view the
status of a transaction. See REST API for Oracle Blockchain Platform.

However this means that you'll likely want to wrap the existing API endpoints in an
application to provide object-level control. Applications can contain much more fine-
grained operations.

SDK Versions

* If your Oracle Blockchain Platform founder instances were created using 19.2.3 or
later, they support V1.4 of the Hyperledger Fabric SDKs.

Installing the Hyperledger Fabric SDK for Node.js

Information about how to use the Fabric SDK for Node.js can be found here:
Hyperledger Fabric SDK for Node.js documentation

On the Developer Tools tab, open the Application Development pane.
* You can install the Hyperledger Fabric Node.js SDK from this tab.

* If you've previously installed it you must modify it to work with Oracle Blockchain
Platform following the instructions in Update the Hyperledger Fabric SDKs to Work
with Oracle Blockchain Platform.

Installing the Hyperledger Fabric SDK for Java

Information about how to use the Fabric SDK for Java can be found here: Hyperledger
Fabric SDK for Java documentation

On the Developer Tools tab, open the Application Development pane.

*  You can install the Hyperledger Fabric Java SDK from this tab.
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» If you've previously installed it you must modify it to work with Oracle Blockchain
Platform following the instructions in Update the Hyperledger Fabric SDKs to Work
with Oracle Blockchain Platform.

Install a build tool such as Apache Maven.
Structuring your Application

Your Java application should be structured similar to the following:

[ Application
lartifacts
/cypto
[ orderer
Contains the certificates required for the application to act
on the orderer node
In participant instances only contains TLS certificates
| peer
Contains the certificates required for the application to act
on the peer node
Isrc
chaincode.go if installing and depl oyi ng chaincode to the
bl ockchai n
/java
pom xm or other build configuration files
/ resources
Any resources used by the Java code, including artifacts such as
the endorsenment policy yam file and bl ockchain configuration properties
Isrc
Java source files

Your Node.js application should be structured similar to the following:

[ Application
lartifacts
/cypto
[ orderer
Contains the certificates required for the application to act
on the orderer node
In participant instances only contains TLS certificates
| peer
Contains the certificates required for the application to act
on the peer node
Isrc
chaincode.go if installing and depl oyi ng chaincode to the
bl ockchain
/ node
package.json file
application.js

l app
Any javascript files called by the application
/tools

Running the application
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You're now ready to run and test the application. In addition to any status messages
returned by your application, you can check the ledger in the Oracle Blockchain
Platform console to see your changes:

1. Go to the Channels tab in the console and locate and click the name of the
channel running the blockchain.

2. Inthe channel's Ledger pane, view the chaincode’s ledger summary.

Hyperledger Fabric SDKs to Work with Oracle Blockchain

There's an incompatibility between an OCI infrastructure component and the Node.js
and Java SDKs provided with Fabric. Follow the steps in this topic to correct this
problem.

Methods of updating the Fabric SDKs
There are two ways of updating the SDK:

» Using Oracle scripts to download and install the Node.js SDK or Java SDK which
will patch the code as it installs.

* Manually as described in this topic.

To use the scripts, on the console’s Developer Tools tab, select the Application
Development pane. The links to download both the Node.js SDK and Java SDK have
updates built in which will patch the code as it installs.

e Fabric Java SDK: We've created an updated grpc-netty-1.23.0. ] ar file, which is
the module referenced by the Java SDK which requires modifications.

*  Fabric Node.js SDK: We have created the npm bcs_cl i ent. sh script to replace the
standard Fabric npm i nstal | operations that users would perform to download
and install the Node.js Fabric client package. The script runs the same npm
command, but it also patched the needed component and rebuilds it.

Manually updating the Fabric Node.js SDK

Do the following to rebuild the gr pc- node module to connect the peers and orderers
with grpcs client (via TLS).

1. Install fabric-client without executing the grpc module's build script:

npminstall --ignore-scripts fabric-client

2. On Windows, you need to disable ALPN explicitly
* Update node_nodul es/ gr pc/ bi ndi ng. gyp by changing:

" _WN32_W NNT=0x0600'
to

' W N32_W NNT=0x0600' , ' TSI _OPENSSL_ALPN_SUPPCRT=0'

* Due to the issue outlined in https://github.com/nodejs/node/issues/
4932, to build gr pc- node on Windows, you must first remove
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<node_r oot _di r>/i ncl ude/ node/ openssl /. Run the following to find
your <node_r oot _di r>:

node- gyp configure

3. Rebuild grpc

npmrebuild --unsafe-perm--build-fromsource

You can now install any other modules you need and run the project.
Manually updating the Fabric Java SDK

For f abri c- sdk-j ava, do the following steps to rebuild the gr pc- net ty package to
connect the peers and orderers with grpcs client (via tls). gr pc- netty is a sub-project
of grpc-j ava.

1. Install project dependencies:
mvn install

2. Download grpc-java source code:
git clone https://github.com grpc/grpc-java.git

3. Find the grpc version that your f abri c- sdk- | ava uses, and checkout the code.
Different versions of f abri c- sdk-j ava may use different version of gr pc. Check
pom xm to find out what gr pc version your f abri c- sdk-j ava uses. For example,
fabric-sdk-java 1.4.11 usesgrpc-java 1.23.0 as found in its pom xmi :
https://github.com/hyperledger/fabric-sdk-java/blob/v1.4.11/pom.xml.

In the gr pc-j ava directory, checkout the version of gr pc that f abri c- sdk-j ava
uses:

git checkout -b v1.23.0

4. Change the code to avoid an al pn error from the server side.

e Change the target code of grpc-j ava_r oot/ netty/src/ nain/javaliolgrpc/
netty/ Protocol Negotiators.java

* Inthe function user Event Tri gger ed0 change:
if
( NEXT_PROTOCCOL_VERSI ONS. cont ai ns( handl er. appl i cati onProtocol ()))
{

to

i f (handler.applicationProtocol () == null |]
NEXT_PROTOCOL_VERSI ONS. cont ai ns(handl er. applicationProtocol ())) {
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The code will look similar to:

@verride
protected void userEvent Tri gger ed0( Channel Handl er Cont ext
ctx, Object evt) throws Exception {

if (handler.applicationProtocol () == null []
NEXT_PROTOCOL_VERSI ONS. cont ai ns( handl er. appl i cationProtocol ())) {
/'l Successfully negotiated the protocol.
| ogSsl Engi neDet ai | s(Level . FINER, ctx, "TLS
negotiation succeeded.", null);

}...

Build the project to generate the target patched package. Use gradle to build the
grpc-j ava project. Or you can just rebuild the gr pc- net t y sub-project in the grpc
netty directory gradl e buil d.

After the build is done, you can get the target patched jar package in the directory
grpc-java\netty\build\libs\grpc-netty-1.23.0.jar.

Add the patched package into your Maven local repository.

Replace official gr pc- net ty jar package with the patched package in either of the
following two ways:

e Use Maven to install the package by local file:

mvn install:install-

file -Dfile=local _patched grpc_netty package root/grpc-
netty-1.23.0.jar -Dgroupld=io.grpc -Dartifactld=grpc-netty -
Dversion=1.23. 0 - Dpackagi ng=j ar

You must keep the target groupi d, artifactid, and ver si on the same as the
package you want to replace.

e Manually replace your package. Go to the local Maven repository, find the
directory where the target package is located, and replace the package with
patched package.

Run the project.

Use the REST APIs to Develop Applications

The REST APIs provided by Oracle Blockchain Platform have been created with
maximum flexibility in mind; you can invoke a transaction, invoke a query, or view the
status of a transaction. However this means that you'll likely want to wrap the existing
API endpoints in an application to provide object-level control. Applications can contain
much more fine-grained operations.

ORACLE

Any application using the REST APIs requires the following:

The chaincode name and version.

The REST server URL and port, and the user ID and password for the REST
node.

Functions to invoke transactions against or query the ledger.
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See REST API for Oracle Blockchain Platform for information on the existing
operations, including examples and usage syntax.

Structuring your Application

Your REST API application should be structured similar to the following:

[ Application
lartifacts
/crypto
[ orderer
Contains the certificates required for the application to act
on the orderer node
In participant instances only contains TLS certificates
| peer
Contains the certificates required for the application to act
on the peer node
Isrc
| REST
Application script containing REST APl calls
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Work With Databases

This topic contains information to help you understand how to query the state
database and how to create and configure a rich history database.

Topics:

*  Query the State Database
» Create the Rich History Database

Query the State Database

This topic contains information to help you understand how to query the state
database.

Topics:

*  What's the State Database?

e Supported Rich Query Syntax
« State Database Indexes

« Differences in the Validation of Rich Queries

What's the State Database?

ORACLE

The blockchain ledger’s current state data is stored in the state database.

When you develop Oracle Blockchain Platform chaincodes, you can extract data from
the state database by executing rich queries. Oracle Blockchain Platform supports rich
queries by using the SQL rich query syntax and the CouchDB find expressions. See
SQL Rich Query Syntax and CouchDB Rich Query Syntax.

Hyperledger Fabric doesn’t support SQL rich queries. If your Oracle Blockchain
Platform network contains Hyperledger Fabric participants, then you need to make
sure to do the following:

» If your chaincodes contain SQL rich query syntax, then those chaincodes are
installed only on member peers using Oracle Blockchain Platform.

» If a chaincode needs to be installed on Oracle Blockchain Platform and
Hyperledger Fabric peers, then use CouchDB syntax in the chaincodes and
confirm that the Hyperledger Fabric peers are set up to use CouchDB as their
state database repository. Oracle Blockchain Platform can process CouchDB.

How Does Oracle Blockchain Platform Work with Berkeley DB?

Oracle Blockchain Platform uses Oracle Berkeley DB as the state database. Oracle
Blockchain Platform creates relational tables in Berkeley DB based on the SQLite
extension. This architecture provides a robust and performant way to validate SQL rich
queries.
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For each channel chaincode, Oracle Blockchain Platform creates a Berkeley DB table.
This table stores state information data, and contains at least a key column named
key, and a value column named val ue or val ueJson, depending on whether you're
using JSON format data.

Column Name Type Description

key TEXT Key column of the state table.

val ue TEXT Value column of the state table.

val ueJson TEXT JSON format value column of the
state table.

Note that the val ueJson and val ue columns are mutually-exclusive. So, if the
chaincode assigns a JSON value to a key, then the val ueJson column will hold that
value, and the value column will be set to null. If the chaincode assigns a non-JSON
value to a key, then the val ueJson column will be set to null, and the value column will
hold the value.

Example of a State Database

These are examples of keys and their values from the Car Dealer sample’s state

database:
key value valueJson
abgl1234 null {"docType": "vehiclePart", "serialNumber":

"abg1234", "assembler": "panama-parts",
"assemblyDate": 1502688979, "name": "airbag
2020", "owner": "Detroit Auto", "recall": false,
"recallDate": 1502688979}

abg1235 null {"docType": "vehiclePart", "serialNumber":
"abg1235", "assembler": "panama-parts",
"assemblyDate": 1502688979, "name": "airbag
4050", "owner": "Detroit Auto", "recall": false,
"recallDate": 1502688979}

serl236 null {"docType": "vehiclePart", "serialNumber":
"serl236", "assembler": "panama-parts”,
"assemblyDate": 1502688979, "name":
"seatbelt 10020", "owner": "Detroit Auto",
"recall": false, "recallDate": 1502688979}

bral1238 null {"docType": "vehiclePart", "serialNumber":
"bral238", "assembler": "bobs-bits",
"assemblyDate": 1502688979, "name":
"brakepad 4200", "owner": "Detroit Auto",
"recall": false, "recallDate": 1502688979}

dtrt10001 null {"docType": "vehicle", "chassisNumber":
"dtrt10001", "manufacturer": "Detroit Auto",
"model": "a coupe”, "assemblyDate":
1502688979, "airbagSerialNumber":

"abg1235", "owner": "Sam Dealer", "recall":
false, "recallDate": 1502688979

State Database Indexes

The state database can contain a large amount of data. In such cases Oracle
Blockchain Platform uses indexes to improve data access.
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Default Indexes

When a chaincode is deployed, Oracle Blockchain Platform creates two indexes.
e Key index — Created on the key column.

* Value index — Created on the value column.

Custom Indexes

In some cases, you might need to create custom indexes. You define these indexes
using any expression that can be resolved in the context of the state table. Custom

indexes created against Berkeley DB rely on the SQLite syntax, but they otherwise

follow the same CouchDB implementation provided by Hyperledger Fabric.

Note that you can use custom indexes to dramatically improve the performance of
WHERE and ORDER BY statements on large data sets. Because using custom
indexes slows down data insertions, you should use them judiciously.

Each custom index is defined as an array of expressions, which support compound
indexes, expressed as a JSON document inside one file (note that there's one index
per file). You must package this file with the chaincode in a folder named “indexes”

in the following directory structure: st at edb/ r el at i onal db/ i ndexes. See How to
add CouchDB indexes during chaincode installation.

Example Custom Indexes
The custom index examples in this section use the Car Dealer sample.

Example 1 —This example indexes the use of the j son_extract expression in the
context of WHERE and ORDER BY expressions.

{"i ndexExpressions": ["json_extract(valuelson, '$.owner')"]}
For example:
SELECT ... FROM ... ORDER BY j son_extract (val ueJson, '$.owner")

Example 2 — This example indexes the compound use of the two j son_ext r act
expressions in the context of WHERE and ORDER BY expressions.

{"i ndexExpressions": ["json_extract(valuelson, '$.docType')",
"json_extract(val ueJson, '$.owner')"]}

For example:

SELECT ... FROM ...\WWHERE j son_extract (val ueJson, '$.docType') = 'vehiclePart'
AND j son_extract (val ueJson, '$.owner') = 'Detroit Auto'

Example 3 — This example creates two indexes: the index described in Example
1 and the index described in Example 2. Note that each JSON structure needs to
be included in a separate file. Each file describes a single index: a simple index like
Example 1, or a compound index like Example 2.

Index 1: {"i ndexExpressions": ["json_extract(valuelJson, '$. owner')"]}

Index 2: {"i ndexExpressions": ["]json_extract(valueJson, '$owner')",
"json_extract (val ueJson, '$.docType')"]}

In the following example, Index 2 is applied to the AND expression in the WHERE portion
of the query, while Index 1 is applied to the ORDER BY expression:
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SELECT ... FROM ... WHERE j son_extract (val ueJson, '$.docType') = 'vehiclePart’
AND j son_extract (valueJson, '$.owner') = 'Detroit Auto' ORDER BY
json_extract (val ueJson, '$.owner')

JSON Document Format

The JSON document must be in the following format:

{"indexExpressions": [exprl, ..., exprN}
For example:
{"i ndexExpressions": ["json_extract(valuelJson, '$.owner')"]}

Differences in the Validation of Rich Queries

In some cases, the standard Hyperledger Fabric with CouchDB rich query and the
Oracle Berkeley DB rich query behave differently.

In standard Hyperledger Fabric with CouchDB, each key and value pair returned by
the query is added to the transaction's read-set and is validated at validation time
and without re-executing the query. In Berkeley DB, the returned key and value pair
isn't added to the read-set, but the rich query's result is hashed in a Merkle tree and
validated against the re-execution of the query at validation time.

Native Hyperledger Fabric doesn’t provide data protection for rich query. However,
Berkeley DB contains functionality that protects and validates the rich query by adding
the Merkle tree hash value into the read-set, re-executing the rich query, and at the
validation stage re-calculating the Merkle tree value. Note that because validation is
more accurate in Oracle Blockchain Platform with Berkeley DB, chaincode invocations
are sometimes flagged for more frequent phantom reads.

Supported Rich Query Syntax

Oracle Blockchain Platform supports two types of rich query syntax that you can use to
query the state database: SQL rich query and CouchDB rich query.

Topics:
*  SQL Rich Query Syntax
e CouchDB Rich Query Syntax

SQL Rich Query Syntax

ORACLE

The Berkeley DB JSON extensions are in the form of SQL functions.
Before You Begin
Note the following information:

* You can only access the channel chaincode (<STATE>) that you're executing your
query from.

e Only the SELECT statement is supported.
* You can’'t modify the state database table.

* Arich query expression can have only one SELECT statement.
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* The examples in this topic are just a few ways that you can write your rich query.
You've access to the usual full SQL syntax to query a SQL database.

* You've access to the JSON1 Extension (SQLite extension). See JSON1 Extension
and SQL As Understood by SQLite.

If you need more information about writing and testing chaincodes, see Develop
Chaincodes.

How to Refer to the State Database in Queries

The state database table name is internally managed by Oracle Blockchain Platform,
so you don't need to know the state database’s physical name when you write a
chaincode.

Instead, you must use the <STATE> alias to refer to the table name. For example:
sel ect key, value from <STATE>.

Note that the <STATE> alias is hot case-sensitive, so you can use either <st at e>,
<STATE>, or something like <St At E>.

Retrieve All Keys

Use this syntax:

SELECT key FROM <STATE>

For example, if you use this syntax to query the Car Dealer sample, then you'll get the
following list of keys:

key

abgl1234

abg1235

serl236

bral238

dtrt10001

Retrieve All Keys and Values Ordered Alphabetically by Key

Use this syntax:

SELECT key AS serial Nunber, val ueJson AS details FROM <state> ORDER BY
key

For example, if you use this syntax to query the Car Dealer sample, then you'll get the
following results:

serialNu details
mber

abg1234  {"docType": "vehiclePart", "serialNumber": "abg1234", "assembler": "panama-
parts", "assemblyDate": 1502688979, "name": "airbag 2020", "owner": "Detroit
Auto", "recall": false, "recallDate": 1502688979}
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serialNu details
mber

abgl1235 {"docType": "vehiclePart", "serialNumber": "abg1235", "assembler"; "panama-
parts”, "assemblyDate": 1502688979, "name": "airbag 4050", "owner"; "Detroit
Auto”, "recall"; false, "recallDate": 1502688979}

bral238  {"docType": "vehiclePart", "serialNumber": "bral238", "assembler": "bobs-bits",
"assemblyDate": 1502688979, "name": "brakepad 4200", "owner": "Detroit Auto",
"recall": false, "recallDate": 1502688979}

dtrt10001 {"docType": "vehicle", "chassisNumber": "dtrt10001", "manufacturer": "Detroit
Auto", "model": "a coupe”, "assemblyDate": 1502688979, "airbagSerialNumber":
"abg1235", "owner": "Sam Dealer", "recall": false, "recallDate": 1502688979

serl236  {"docType": "vehiclePart", "serialNumber": "ser1236", "assembler": "panama-parts",
"assemblyDate": 1502688979, "name"; "seatbelt 10020", "owner": "Detroit Auto",
"recall": false, "recallDate": 1502688979}

Retrieve All Keys and Values Starting with “abg”

Use this syntax:

SELECT key AS serial Nunber, val ueJson AS details FROM <state> WHERE key
LI KE ' abg% SELECT key, val ue FROM <STATE>

For example, if you use this syntax to query the Car Dealer sample, then you'll get the
following results:

serialNu details
mber

abg1234  {"docType": "vehiclePart", "serialNumber": "abg1234", "assembler": "panama-
parts", "assemblyDate": "1502688979", "name": "airbag 2020", "owner": "Detroit
Auto", "recall": "false", "recallDate": "1502688979"}

abg1235 {'docType™: "vehiclePart", "serialNumber": "abg1235", "assembler": "panama-

parts", "assemblyDate": "1502688979", "name": "airbag 4050", "owner": "Detroit
Auto", "recall"; "false", "recallDate": "1502688979"}

Retrieve All Keys with Values Containing a Vehicle Part Owned by "Detroit Auto”
Use this syntax:

SELECT key FROM <state> WHERE j son_extract (val ueJson, '$.docType') =
"vehiclePart' AND json_extract(valueJson, '$.owner') = 'Detroit Auto'

For example, if you use this syntax to query the Car Dealer sample, then you'll get the
following list of keys:

key
abg1234
abg1235
serl236
bral238

Retrieve Model and Manufacturer for all Cars Owned by "Sam Dealer"
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Use this syntax:

SELECT json_extract (val ueJson, '$.nodel') AS nodel,
json_extract(val ueJson, '$.manufacturer') AS manufacturer FROM
<state> WHERE j son_extract (val ueJson, '$.docType') = 'vehicle' AND
json_extract(val ueJson, '$.owner') = 'Sam Deal er'

For example, if you use this syntax to query the Car Dealer sample, then you'll get the
following results:

model manufacturer

a coupe Detroit Auto

If the state value is JSON array, you may use this syntax to retrieve model and
manufacturer for all cars owned by "Sam Dealer":

SELECT json_extract(j.value, '$.model') AS nodel, json_extract(j.val ue,
"$. manufacturer') AS manufacturer FROM <state> s,

j son_each(j son_extract(s.valuedson,'$')) j WHERE json_valid(j.value) AND
json_extract(j.value, '$.owner') = 'Sam Deal er'

CouchDB Rich Query Syntax

ORACLE

Use the information in this topic if you’re migrating your chaincodes containing
CouchDB syntax to Oracle Blockchain Platform, or if you need to write chaincodes
to install on Hyperledger Fabric peers participating in an Oracle Blockchain Platform
network.

If you're writing a new chaincode, then Oracle recommends that you use SQL rich
gueries to take advantage of the performance benefits that Oracle Blockchain Platform
with Berkeley DB provides.

If you need more information about writing and testing chaincodes, see Develop
Chaincodes.

Unsupported Query Parameters and Selector Syntax

Oracle Blockchain Platform doesn't support the use_i ndex parameter. If used, Oracle
Blockchain Platform ignores this parameter, and it will automatically pick the indexes
defined on the StateDB in question.

Parameter Type Description
use_index json Instructs a query to use a specific
index.

Retrieve All Models, Manufacturers, and Owners of Cars, and Order Them by
Owner

Use this expression:

{

"fields": ["nodel", "manufacturer", "owner"],
"sort": [
"owner"
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Retrieve Model and Manufacturer for All Cars Owned by “Sam Dealer”

Use this expression:

{
"fields": ["nodel", "manufacturer"],
"selector": {
"docType" : "vehicle",
“owner" : "Sam Deal er"
}
}

Create the Rich History Database

This topic contains information to help you specify an Oracle database connection and
choose channels to create the rich history database. You'll use this database to make
analytics reports and visualizations of your ledger’s activities.

Topics:

*  What's the Rich History Database?

* Create the Oracle Database Classic Cloud Service Connection String

* Enable and Configure the Rich History Database

*  Modify the Connection to the Rich History Database

»  Configure the Channels that Write Data to the Rich History Database

*  Monitor the Rich History Status

e Limit Access to Rich History

* Rich History Database Tables and Columns

What's the Rich History Database?

ORACLE

The rich history database is external to Oracle Blockchain Platform and contains data
about the blockchain ledger’s transactions on the channels you select. You use this
database to create analytics reports and visualization about your ledger’s activities.

For example, using the rich history database, you could create analytics to learn the
average balance of all of the customers in your bank over some time interval, or how
long it took to ship merchandise from a wholesaler to a retailer.

Internally, Oracle Blockchain Platform uses the Hyperledger Fabric history database to
manage the ledger and present ledger transaction information to you in the console.
Only the chaincodes can access this history database, and you can’t expose the
Hyperledger Fabric history database as a data source for analytical queries. The rich
history database uses an external Oracle database and contains many details about
every transaction committed on a channel. This level of data collection makes the

rich history database an excellent data source for analytics. For information about the
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data that the rich history database collects, see Rich History Database Tables and
Columns.

You can only use an Oracle database such as Oracle Autonomous Data Warehouse
or Oracle Database Classic Cloud Service with Oracle Cloud Infrastructure to create
your rich history database. You use the Oracle Blockchain Platform console to provide
the connection string and credentials to access and write to the Oracle database. Note
that the credentials you provide are the database’s credentials and Oracle Blockchain
Platform doesn’t manage them. After you create the connection, you'll select the
channels that contain the ledger data that you want to include in the rich history
database. See Enable and Configure the Rich History Database.

You can use standard tables or blockchain tables to store the rich history database.
Blockchain tables are tamperproof append-only tables, which can be used as a secure
ledger while also being available for transactions and queries with other tables. For
more information, see Oracle Blockchain Table.

You can use any analytics tool, such as Oracle Analytics Cloud or Oracle Data
Visualization Cloud Service, to access the rich history database and create analytics
reports or data visualizations.

Create the Oracle Database Classic Cloud Service Connection String

ORACLE

You must collect information from the Oracle Database Classic Cloud Service
deployed on Oracle Cloud Infrastructure to build the connection string required by
the rich history database. You must also enable access to the database through port
1521.

Find and Record Oracle Database Classic Cloud Service Information

The information you need to create a connection to the Oracle Database Classic
Cloud Service is available in the Oracle Cloud Infrastructure Console.

1. From the Infrastructure Console, click the navigation menu in the top left corner,
and then click Database.

2. Locate the database that you want to connect to and record the Public IP
address.

3. Click the name of the database that you want to connect to and record the values
in these fields:

» Database Unique Name
« Host Domain Name
e Port

4. Find a username and password of a database user with permissions to read from
this database, and make a note of these. For example, the user SYSTEM.

Enable Database Access Through Port 1521

Add an ingress rule that enables the rich history database to access the database
through port 1521.

1. Inthe Oracle Cloud Infrastructure home page, click the navigation icon and then
under Databases click DB Systems.

2. Click the database that you want to connect to.
3. Click the Virtual Cloud Network link.
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4. Navigate to the appropriate subnet, and under Security Lists, click Default
Security List For <Target Database>.

The Security List page is displayed.
5. Click Edit All Rules.

6. Add an ingress rule to allow any incoming traffic from the public internet to reach
port 1521 on this database node, with the following settings:

¢ SOURCE CIDR: 0.0.0.0/0

e IP PROTOCOL: TCP

¢ SOURCE PORT RANGE: All

- DESTINATION PORT RANGE: 1521

e Allows: TCP traffic for ports: 1521
Build the Connection String

After enabling access to the Oracle database, use the information you collected to
build the connection string in the Configure Rich History dialog.

Construct the connection string like this: <publiclP>:<portNumber>/<database unique
name>.<host domain name>

For example, 123.213.85.123:1521/
CustDB_iad1vm.sub05031027070.customervcnwith.oracleven.com

Ensure the Database User has Correct Privileges

In order for the rich history functionality to be able to manage its database sessions
and to recover from temporary database or network downtime, ensure the database
user registered with Oracle Blockchain Platform has the following two privileges:

grant select on v_$session to <user>;
grant alter systemto <user>;

If the database user doesn't have those already, they will need to be granted by the
system database administrator.

Without these privileges Oracle Blockchain Platform will be able to replicate to the
database but it won't be able to recover from situations leading to a damaged
database session, preventing the rich history from catching up with recent transactions
for an extended period.

Enable and Configure the Rich History Database

ORACLE

Use the console to provide database connection information and select the channels
with the chaincode ledger data that you want to write to the rich history database. By
default channels aren’t enabled to write data to the rich history database.

Note the following information:

* Each blockchain network member configures its own rich history database.
* You must use an Oracle database. No other database types are supported.

* Each channel that writes to the rich history database must contain at least one
peer node.
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Enter connection and credential information for the Oracle database that you want
to use to store rich history information.

a.

Go to the console and click the Options button and click Configure Rich
History. This button is located above the bar that contains the tabs that you
use to navigate to nodes, channels, and chaincodes.

The Configure Rich History dialog box is displayed.
Enter the user name and password required to access the Oracle database.

In the Connection String field, enter the connection string for the database
that you'll use to store rich history data. What you enter here depends on the
Oracle database you're using.

» If you're using Oracle Autonomous Data Warehouse, then you'll enter
something similar to <username>adw _high. To find Oracle Autonomous
Data Warehouse’s connection information, go to its credential wallet ZIP
file and open its TNS file.

» If you're using Oracle Database Classic Cloud Service with Oracle Cloud
Infrastructure, see Create the Oracle Database Classic Cloud Service
Connection String.

« If you're using a non-autonomous Oracle database (a database that
doesn't use a credential wallet) and want to use the sys user to
connect to the database, then you must append ?as=sys|[ dba| asni
oper] to the connection string. For example, 123. 123. 123. 123: 1521/
exanpl e. oracl even. con?as=sysdba

If you're using an Oracle Cloud autonomous database instance (for example,
Oracle Autonomous Data Warehouse or Oracle Autonomous Transaction
Processing), then use the Wallet Package File field to upload the required
credential wallet ZIP file. This file contains client credentials and is generated
from the Oracle autonomous database.

" Note:

When you open the Configure Rich History dialog box again after
you configure rich history, the wallet file name is not displayed. If
you update other settings, you must upload the wallet ZIP file again
before clicking Save. If you click Save while no wallet file name is
displayed, the configuration is updated not to use a wallet file.

To use blockchain tables to store the rich history database, select Use
Database Blockchain Table.

The underlying database must support blockchain tables. For more
information, see Oracle Blockchain Table.

» To specify the number of days to retain tables and rows, select Basic
Configuration, and then enter the number of days to retain tables and
rows. Enter O to retain tables or rows permanently. To prevent further
changes to the retention values, select Locked.

» To specify table and row retention by using a data definition language
(DDL) statement, select Advanced Configuration Query and then enter
the DDL statement.

Click Save.
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Enable rich history on the channels that contain the chaincode data that you want
to write to the rich history database.

a. Go to the console and select the Channels tab.

b. Locate the channel that contains the chaincode data that you want to write to
the rich history database. Click its More Options button and select Configure
Rich History.

The Configure Rich History dialog is displayed.

c. Click the Enable Rich History checkbox. To add transaction details to the rich
history database, select the details that you want added. Click Save.

The rich history database is configured, but tables are not created in the database
immediately. When the next relevant transaction or ledger change happens, the tables
are created in the rich history database.

Modify the Connection to the Rich History Database

You can change the rich history database’s connection information.

ORACLE

After tables are created in the database for a channel, modifying the rich history
configuration for the channel has no effect, even after you click Save, unless you
change the user name and password or the connection string. If you change the user
name and password, tables are created in the same database. If you change the
connection string and credentials, a different database is configured, and tables are
created after the next relevant transaction or ledger change. You cannot change a rich
history database from standard tables to blockchain tables, and you cannot change
retention times, unless you also change the credentials or connection string.

1.

Go to the console and click the Options button and click Configure Rich History.
This button is located above the bar that contains the tabs that you use to navigate
to nodes, channels, and chaincodes.

If needed, update the user name and password required to access the Oracle
database.

If needed, in the Connection String field, modify the connection string for the
database that you'll use to store rich history data. What you enter here depends on
the Oracle database you're using.

* If you're using Oracle Autonomous Data Warehouse, then you'll enter
something similar to <username>adw_high. To find Oracle Autonomous Data
Warehouse's connection information, go to its credential wallet ZIP file and
open its TNS file.

» If you're using Oracle Database Classic Cloud Service with Oracle Cloud
Infrastructure, see Create the Oracle Database Classic Cloud Service
Connection String.

« If you're using a non-autonomous Oracle database (a database that
doesn't use a credential wallet) and want to use the sys user to
connect to the database, then you must append ?as=sys|[ dba| asni
oper] to the connection string. For example, 123. 123. 123. 123: 1521/
exanpl e. or acl even. conPas=sysdba

If you're using an Oracle Cloud autonomous database instance (for example,
Oracle Autonomous Data Warehouse or Oracle Autonomous Transaction
Processing), then use the Wallet Package File field to upload or re-upload the
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required credential wallet file. This file contains client credentials and is generated
from the Oracle autonomous database.

# Note:

When you open the Configure Rich History dialog box again after you
configure rich history, the wallet file name is not displayed. If you update
other settings, you must upload the wallet ZIP file again before clicking
Save. If you click Save while no wallet file name is displayed, the
configuration is updated not to use a wallet file.

5. To use blockchain tables to store the rich history database, select Use Database
Blockchain Table.

The underlying database must support blockchain tables.

*  To specify the number of days to retain tables and rows, select Basic
Configuration, and then enter the number of days to retain tables and rows.
Enter O to retain tables or rows permanently. To prevent further changes to the
retention values, select Locked.

* To specify table and row retention by using a data definition language (DDL)
statement, select Advanced Configuration Query and then enter the DDL
statement.

6. Click Save.

Configure the Channels that Write Data to the Rich History Database

ORACLE

You can enable channels to write chaincode ledger data to the rich history database,
and you can stop channels from writing data to the rich history database. You can also
configure an individual channel to use a different rich history database configuration
than the global setting.

You must specify the global information to connect to the rich history database before
you can select channels that write to the rich history database. See Enable and
Configure the Rich History Database.

After tables are created in the database for a channel, modifying the rich history
configuration for the channel has no effect, even after you click Save, unless you
change the user name and password or the connection string. If you change the user
name and password, tables are created in the same database. If you change the
connection string and credentials, a different database is configured, and tables are
created after the next relevant transaction or ledger change. You cannot change a rich
history database from standard tables to blockchain tables, and you cannot change
retention times, unless you also change the credentials or connection string.

1. Go to the console and select the Channels tab.

2. Locate the channel that you want to modify access for. Click its More Options
button and select Configure Rich History.

The Configure Rich History dialog is displayed.

3. To enable collection of rich history data for the channel, select the Enable Rich
History check box. To disable collection of rich history data for the channel, clear
the Enable Rich History check box.
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4. To configure the channel to collect rich history data using a different database or
different settings, select Use channel level configuration, and then specify the
settings to use.

For more information about the rich history settings, see Enable and Configure the
Rich History Database.

5. Click Save.

Monitor the Rich History Status

After configuring the rich history database, you can use the console to monitor the rich
history replication status.

1. Go to the console and select the Channels tab.

2. Inthe channels table, click the More Actions button for the channel that you want
to monitor, and then click Rich History Status.

The Rich History Status dialog box is displayed, which includes details about
replication and configuration status.

3. Click Refresh to display the latest status.

Limit Access to Rich History

You can use channel policies and access control lists (ACLS) to limit the organizations
that can configure the rich history database and retrieve rich history status or
configuration information.

By default, all organizations that have administrative access to a channel can
configure rich history collection and can retrieve rich history status and configuration
details. To limit this access to, for example, the founder organization, you create a
channel policy and apply the policy to the resources that control access.

1. Go to the console and select the Channels tab.

The Channels tab is displayed. The channel table contains a list of all of the
channels on your network.

2. In the channel table, click the name of the channel where you want to limit access.

3. Click Channel Policies, and then create a signature policy that includes the
organization members that will access the rich history functions.

For more information about channel policies, see What Are Channel Policies?.

For example, create a policy that includes only the identity of the founder
organization, not the identity of any participant organizations.

4. Click ACLs.

5. Inthe Resources table, locate the resource that you want to update to use the new
policy. Click Expand for the resource and then select the policy to assign to the
resource

The following table shows the resources that control access to rich history.

Resource Access control
obpadni n/ Controls configuring, enabling, and disabling
Conf i gur eRi chHi st or yChannel rich history for a channel.
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Resource Access control

obpadni n/ Controls retrieving rich history replication
Get Ri chHi st or yChannel St at us status for a channel.

obpadmi n/ Controls retrieving the current rich history
CGet Ri chHi st or yChannel Confi g configuration for a channel.

6. Click Update ACLs.

The rich history access is now controlled by the new policy. Organization members
that are not included in the new policy will receive an error message when they
attempt to access a resource that is controlled by the policy.

Rich History Database Tables and Columns

ORACLE

The rich history database contains three tables for each channel: history, state, and
latest height. You'll query the history and state tables when you create analytics about
your chaincodes’ ledger transactions. If you've chosen to select any of the transaction
details when enabling the rich history, an additional table will be created with the
transaction details.

History Table

The <instanceName><channelName>_hist table contains ledger history. The data in
this table tells you the chaincode ID, key used, if the transaction was valid, the value
assigned to the key, and so on.

Note that the value and valueJdson columns are used in a mutually exclusive way.
That is when a key value is valid json, then the value is set into the valueJson
column. Otherwise the value is set in the value column. The valueJson column is set
up as a json column in the database, which means users can query that column using
the usual Oracle JSON specific extensions.

Column Datatype
chaincodeld VARCHAR2 (256)
key VARCHAR?2 (1024)
txnlsValid NUMBER (1)
value VARCHAR2 (4000)
valueJson CLOB

blockNo NUMBER NOT NULL
txnNo NUMBER NOT NULL

txnid VARCHAR?2 (128)
txnTimestamp TIMESTAMP
txnisDelete NUMBER (1)
State Table

The <instanceName><channelName>_state table contains data values replicated from
the state database. You'll query the state table when you create analytics about the
state of the ledger.

Note that the value and valueJdson columns are used in a mutually exclusive way.
That is when a key value is valid json, then the value is set into the valueJson
column. Otherwise the value is set in the value column. The valueJson column is set
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up as a json column in the database, which means users can query that column using

the usual Oracle JSON specific extensions.

Column Datatype
chaincodeld VARCHAR2 (256)
key VARCHAR2 (1024)
value VARCHAR2 (4000)
valueJson CLOB

blockNo NUMBER

txnNo NUMBER

Latest Height Table

The <instanceName><channelName>_last table is used internally by Oracle
Blockchain Platform to track the block height recorded in the rich history database.

It determines how current the rich history database is and if all of the chaincode
transactions were recorded in the rich history database. You can’t query this database

for analytics.

Transaction Details Table

The <instanceName><channelName>_more table contains attributes related to
committed transactions. When enabling the rich history database, you can select
which of these attributes you want to record in this table. The transaction details table
only captures information about endorser transactions - not configuration transactions
or any other kind of Hyperledger Fabric transactions.

Column Datatype
CHAINCODEID VARCHAR2 (256)
BLOCKNO NUMBER
TXNNO NUMBER

TXNID VARCHAR2(128)
TXNTIMESTAMP TIMESTAMP
SUBMITTERCN VARCHAR2(512)
SUBMITTERORG VARCHAR2(512)
SUBMITTEROU VARCHAR2(512)
CHAINCODETYPE VARCHAR2(32)
VALIDATIONCODENAME VARCHARZ2(32)
ENDORSEMENTS CLOB

INPUTS CLOB

EVENTS CLOB
RESPONSESTATUS NUMBER(0)
RESPONSEPAYLOAD VARCHAR2(1024)
RWSET CLOB
BLOCKCREATORCN VARCHAR2(512)
BLOCKCREATORORG VARCHAR2(512)
BLOCKCREATOROU VARCHAR2(512)
CONFIGBLOCKNUMBER NUMBER(0)
CONFIGBLOCKCREATORCN VARCHAR2(512)
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Column Datatype

CONFIGBLOCKCREATORORG VARCHAR2(512)

CONFIGBLOCKCREATOROU VARCHAR2(512)
# Note:

e Organization (ORG) and organization unit (OU) are driven by identity
certificates, which implies that they may be assigned to multiple values.
They are captured as a comma separated list in the table's values.

e For identities, the table includes information only about the "Subject”
portion of the certificates, not the "Issuer" one.

e The RWBET column contains operations on all chaincodes (in the same
ledger) performed during endorsement. As such, you will typically
see both Iscc read operations and the actual chaincode namespace
operations.
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Node Configuration

This topic contains information to help you understand and configure your nodes. Each
node type has different configuration options.

Topics:

*  CA Node Attributes

* Console Node Attributes

*  Orderer Node Attributes

*  Peer Node Attributes

* REST Proxy Node Attributes

CA Node Attributes

A certificate authority (CA) node keeps track of identities and certificates on the
blockchain network.

Only Administrators can change a node’s attributes. If you've got User privileges, then
you can view a node’s attributes.

Table A-1 CA Node Attributes

|
Attribute Description Default Value

Fabric CA ID This is the identifier or ca
name that Oracle Blockchain
Platform assigned the node
when it created it. You can't
modify this ID.

Listen Port This is the listening port that ~ Specific to your organization.
Oracle Blockchain Platform
assigned to the node. You
can’t change the port number.

Max Enrollments Use this field to determine -1
how many times the CA server
allows a password to be used
for enrollment on the network.
Consider the following options:

e -1 —The server allows a
password to be used an
unlimited number of times
for enrollment.

Log Level Specify the log level that INFO
you want to use for the
node. Oracle suggests that
for development or testing,
you use DEBUG. And that for
production, you use INFO.
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Console Node Attributes

The console node manages the performance of the console.

Only Administrators can change a node’s attributes. If you've got User privileges, then

you can view a node’s attributes.

Table A-2 Console Node Attributes

Attribute Description Default Value

Console ID This is the identifier or console
name that Oracle Blockchain
Platform assigned the node
when it created it.

Local MSP ID This is the assigned MSP ID  NA
for your organization. You can't
modify this ID.
Listen Port This is the listening port that  Specific to your organization.

Oracle Blockchain Platform
assigned to the node. You
can’t change the port number.

Log Level Specify the log level that INFO
you want to use for the
node. Oracle suggests that
for development or testing,
you use DEBUG. And that for
production, you use ERROR.

Request Timeout (s) Specify the maximum amount 600
of time in seconds that you
want the console to attempt
to contact the nodes before
timing out.

Orderer Node Attributes

An orderer node collects transactions from peer nodes, bundles them, and submits
them to the blockchain ledger. The node’s attributes determine how the node performs

and behaves on the network.

Only Administrators can change a node’s attributes. If you've got User privileges, then

you can view a node’s attributes.

Table A-3 Orderer Node — General Attributes

Attribute Description Default Value

Orderer ID This is the identifier or orderer<number-partition>

name that Oracle Blockchain
Platform assigned the node
when it created it.

Local MSP ID This is the assigned MSP ID  NA
for your organization. You can’t
modify this ID.

ORACLE
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Attribute Description Default Value

Listen Port This is the listening port that  Specific to your organization.
Oracle Blockchain Platform
assigned to the node. You
can’t change the port number.

Log Level Specify the log level that INFO

you want to use for the

node. Oracle suggests that
for development or testing,
you use DEBUG. And that for
production, you use ERROR.

Table A-4 Orderer Node — Advanced Attributes — Raft/Cluster tab
]

Attribute

Description

Default Value

SendBufferSize

The maximum number of
messages in the egress buffer.
Consensus messages are
dropped if the buffer is full,
and the transaction messages
are waiting for space to be
freed.

10

DialTimeout in seconds

The maximum duration of
time after which connection
attempts are considered as
failed.

RPCTimeout in seconds

The maximum duration of time
after which RPC attempts are
considered as failed.

7

Replication/BufferSize in bytes

The maximum number of
bytes that can be allocated for
each in-memory buffer used
for block replication from other
cluster nodes.

20971520

Replication/
BackgroundRefreshinterval
in minutes

The time between two
consecutive attempts to

replicate existing channels that

this node was added to, or
channels that this node failed
to replicate in the past.

Replication/RetryTimeout in
seconds

The maximum duration the
ordering node will wait
between two consecutive
attempts.

5

Replication/PullTimeout in
seconds

The maximum duration the
ordering node will wait for a
block to be received before it
aborts.

5
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Table A-4 (Cont.) Orderer Node — Advanced Attributes — Raft/Cluster tab

Attribute Description Default Value
Consensus/EvictionSuspicion  The threshold that a node 10
in minutes will start suspecting its own

eviction if it has been
leaderless for this period of
time.

Peer Node Attributes

A peer node reads, endorses, and writes transactions to the blockchain ledger. The
node’s attributes determine how the node performs and behaves on the network.

Only Administrators can change a node’s attributes. If you've got User privileges, then
you can view a node’s attributes.

Table A-5 Peer Node — General Attributes

Attribute Description Default Value

Peer ID This is the identifier or peer0
name that Oracle Blockchain
Platform assigned the node
when it created it.

Local MSP ID This is the assigned MSP ID  Specific to your organization.
for your organization. You can'’t
modify this ID.

Role Specifies if the peer’s role Member

is Member or Admin. In

most cases this field displays
Member.

This role is used by

the chaincode’s endorsement
policy. The endorsement
policy specifies the MSP that
must validate the identity of
the signer peer and the signer
peer’s role. The Admin role is
normally assigned in situations
where you want to further
protect sensitive operations
and make sure that those
operations are endorsed by
specific peers.

The peers created with your
instance were assigned the
Member role.

Listen Port This is the listening port that  Specific to your organization.
Oracle Blockchain Platform
assigned to the node. You
can'’t change the port number.
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Table A-5 (Cont.) Peer Node — General Attributes
|

Attribute

Description Default Value

Log Level

Specify the log level that INFO
you want to use for the

node. Oracle suggests that

for development or testing,

you use DEBUG. And that for

production, you use ERROR.

Table A-6 Peer Node — Advanced Attributes — Gossip tab
|

Attribute

Description Default Value

Bootstrap Peers

Provide the service name NA
address and port that the peer
uses to contact other peers

during startup. This endpoint

must match the endpoints

of the peers in the same

organization.

Max Block Count to Store

Enter the maximum number of 3
blocks to store in memory.

Max Propagation Burst
Latency in milliseconds

Enter how many milliseconds 2
between message pushes.

Max propagation burst size

Enter the number of messages 4
to be stored until a push
remote peer is triggered.

Propagate lterations

Enter the number of times 7
a message is pushed to the
peers.

Propagate Peer Number

Enter how many peers to send 8
messages to.

Pull Interval in seconds

Enter how many seconds 10
between pull phases.

Pull Peer Number

Enter the number of peersto 9
pull from.

Request State Info Interval in
seconds

Enter how often to pull state 20
information messages from
the peers.

Publish state Info Interval in
seconds

Enter how often to send state 21
information messages to the
peers.

Publish Cert Period in seconds

Enter how many seconds from 40
startup that certificates are
included in alive messages.

Dial Timeout in seconds

Enter how many seconds 10
before dial times out.

Connect Timeout in seconds

Enter how many seconds until 20
the connection times out.

Receive Buffer Size

Enter the size of the buffer for 20
received messages.
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Table A-6 (Cont.) Peer Node — Advanced Attributes — Gossip tab
|

Attribute

Description Default Value

Send Buffer Size

Enter the size of the buffer for 40
sending messages.

Digest Wait Time in seconds

Enter how many seconds to 15
wait before the pull engine
processes incoming digests.

Request Wait Time in seconds

Enter how many seconds to 10
wait before the pull engine
removes incoming nonce.

Response Wait Time in
seconds

Enter how many seconds that 20
the pull engine waits before it
terminates the pull.

Alive Time Interval in seconds

Enter how often to check alive 15
time.

Alive Expiration Timeout in
seconds

Enter how many seconds to 12
wait before the alive expiration
times out.

Reconnect Interval in seconds

Enter how many seconds to 9
wait before reconnecting.

Skip Block Verification

Click to skip block verification. Selected

Table A-7 Peer Node — Advanced Attributes — Gossip/Election tab
|

Attribute Description Default Value
Membership Sample Interval  How often in seconds the 3
in seconds peer checks its stability on the
network.
Leader Alive Threshold in The number of seconds 2

seconds

to elapse before the last
declaration message is
sent and before the peer
determines leader election.

Leader Election Duration in
seconds

The number of seconds to 5
elapse after the peer sends

the propose message and
declares itself leader.
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Table A-7 (Cont.) Peer Node — Advanced Attributes — Gossip/Election tab
|

Attribute

Description Default Value

Leader

A channel’s leader peer UseleaderElection
receives blocks and distributes
them to the other peers within
the cluster. Specify the mode
that you want the peer to use
to determine a leader.

*  OrgLeader — Select this
option to use static leader
mode and make the peer
the organization leader.

If you select this option
and then add more peers
to the channel, then you
must set all peers to
OrgLeader.

e UselLeaderElection —
Select this option to use
dynamic leader election
on the channel. Before an
active leader is selected
for the organization, the
system must run the
configuration transaction
to add the organization
to the channel, and
then the system updates
the new peers with the
configuration transaction.

Table A-8 Peer Node — Advanced Attributes — Event Service tab
]

Attribute

Description Default Value

Buffer Size

Enter the maximum number 100
of events that the buffer can
contain. The system won't

send the events that exceed

this number.

Timeout in milliseconds

Enter in milliseconds the 1000
maximum time allowed for the
business network to send an

event.

Table A-9 Peer Node — Advanced Attributes — Chaincode tab
]

Attribute

Description Default Value

Startup timeout in seconds

Enter in seconds the 300
maximum time to wait

between when the container

starts and the registry

responds.

ORACLE
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Table A-9 (Cont.) Peer Node — Advanced Attributes — Chaincode tab
|

Attribute

Description Default Value

Execute timeout in seconds

Enter in seconds the 30
maximum time that a

chaincode attempts to execute
before timing out.

Mode Displays how the system runs net
the chaincode. This value is
always net.

Keepalive in seconds If you're using a proxy for 0

communication, then enter in
seconds the maximum amount
of time to keep the connection
between a peer and the
chaincode alive.

Log Level

Specify the log level thatyou  INFO
want to use for all loggers

in the chaincode container.

Oracle suggests that for
development or testing, you

use DEBUG. And that for

production, you use ERROR.

Shim Level

Specify the log level that you =~ WARNING
want to use for the shim
logger.

REST Proxy Node Attributes

A REST proxy node allows you to query or invoke a chaincode through the RESTful
protocol. The node’s attributes determine how the node performs on the network and
which channel, chaincode, and peers are used in the transactions performed by the

ORACLE

node.

Only Administrators can change a node’s attributes. If you've got User privileges, then
you can view a node’s attributes.

Table A-10 REST Proxy Node Attributes
|

Attribute

Description Default Value

REST Proxy Name

This is the identifier or restproxy
name that Oracle Blockchain

Platform assigned the node

when it created it. You can't

modify this ID.

Proposal Wait Time (ms)

Enter the number of 60,000
milliseconds that the node

waits for completion of the

proposal process. If this

number is exceeded, then the
transaction times out.

A-8



ORACLE

Appendix A
REST Proxy Node Attributes

Table A-10 (Cont.) REST Proxy Node Attributes
|

Attribute

Description Default Value

Transaction Wait Time (ms)

Enter the number of 300,000
milliseconds that the node

waits for execution after the

transaction is submitted. If this

number is exceeded, then the
transaction times out.

Log Level

Specify the log level that INFO
you want to use for the

node. Oracle suggests that

for development or testing,

you use DEBUG. And that

for production, you use

WARNING or ERROR.
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Using the Fine-Grained Access Control
Library Included in the Marbles Sample

ORACLE

Starting in v1.2, Hyperledger Fabric provided fine-grained access control to many
of the management functions. Oracle Blockchain Platform now provides a updated
version of the mables sample package on the Developer Tools tab of the console,
implementing a library of functions that chaincode developers can use to create

access control lists for chaincode functions. It currently only supports the Go language.

Topics

e Background

*  Fine-Grained Access Control Library Functions

*  Example Walkthough Using the Fine-Grained Access Control Library

* Fine-Grained Access Control Marbles Sample

Background

The goal of this sample access control library is to provide the following:

* Provides a mechanism to allow you to control which users can access particular

chaincode functions.

» The list of users and their entittements should be dynamic and shared across
chaincodes.

*  Provides access control checks so that a chaincode can check the access control

list easily.

» At chaincode deployment time, allows you to populate the list of resources and

access control lists with your initial members.

*  An access control list must be provided to authorize users to perform access
control list operations.

Download the Sample

On the Developer Tools tab, open the Samples pane. Click the download link under

Marbles with Fine-Grained ACLs. This package contains three sub-packages:

* Fine-GainedAccessControl Li brary. zi p:
The fine-grained access control library. It contains functions in Go which can
be used by chaincode developers to create access control lists for chaincode
functions.

« fgACL_Mar bl eSampl eCC. zi p:

The marbles sample with access control lists implemented. It includes a variety

of functions to let you examine how to work with fine-grained access control lists,

groups and resources to restrict functions to certain users/identities.
« fgACL- NodeJSCode. zi p:
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Node.js scripts which use the Node.js SDK to run the sample.

regi sterEnrol | User.j s can be used to register new users with the
Blockchain Platform. i nvokeQuer yCC. j s can be used to run transactions
against a Blockchain Platform instance.

Terminology and Acronyms

Term Description

Identity An X509 certificate representing the identity
of either the caller or the specific identity the
chaincode wants to check.

Identity Pattern A pattern that matches one or more identities.
The following patterns are suggested:

e X.509 Subject Common Name — CN

e X.509 Subject Organizational Unit — OU

e X.509 Subject Organization — O

e Group as defined in this library — GRP

*  Attribute — ATTR

The format for a pattern is essentially just

a string with a prefix. For example, to

define a pattern that matches any identity in
organization "example.com”, the pattern would
be "%0O%example.com”.

Resource The name of anything the chaincode wants
to control access to. To this library it is just
a named arbitrary string contained in a flat
namespace. The semantics of the name are
completely up to the chaincode.

Group A group of identity patterns.

ACL Access Control List: a named entity that
has a list of identity patterns, a list of
types of access such as "READ", "CREATE",
"INVOKE", "FORWARD", or anything the
chaincode wants to use. This library will use
access types of CREATE, READ, UPDATE,
and DELETE (standard CRUD operations) to
maintain its information. Other than those four
as they relate to the items in this library, they
are just strings with no implied semantics. An
application may decide to use accesses of "A",
"B", and "CUSTOM".
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Fine-Grained Access Control Library Functions

The library package provides the following functions for Resources, Groups and ACLs

ORACLE

as well as global functions.

Global Functions

Function

Description

Initialization(identity *x509.Certificate, stub
shim.ChaincodeStublinterface) (error) (error)

NewGroupManager(identity *x509.Certificate,
stub shim.ChaincodeStublinterface)
(*GroupManager, error)

NewACLManager(identity *x509.Certificate,
stub shim.ChaincodeStublnterface)
(*ACLManager, error)

NewResourceManager(identity
*x509.Certificate, stub
shim.ChaincodeStublnterface)
(*ResourceManager, error)

When the chaincode is instantiated, the
Initialization function is called. That function
will initialize the world state with some built

in access control lists. These built in lists are
used to bootstrap the environment. So there
needs to be access control on who can create
resources, groups, and ACLs. If the identify is
nil, then use the caller's identify.

After the bootstrap is done, the following
entities are created:

«  Aresource named ".Resources".

A corresponding ACL named
".Resources.ACL" will be created with a
single identity pattern in it of the form

"% CN%bob.smith@oracle.com", using the
actual common name, and the access

will be CREATE, READ, UPDATE, and
DELETE access.

e Agroup named ".Groups". A
corresponding ACL named ".Groups.ACL"
will be created with a single
identity pattern in it of the form
"% CN%bob.smith@oracle.com", using the
actual common name, and the access
will be CREATE, READ, UPDATE, and
DELETE access.

* An ACL named ".ACLs". A corresponding
ACL control list named ".ACLs.ACL"
will be created with a single
identity pattern in it of the form
"%CN%bob.smith@oracle.com", using the
actual common name, and the access
will be CREATE, READ, UPDATE, and
DELETE access.

Get the group manager that's used for all
group related operations.

Identity: the default identity for related
operation. If it's nil, then use caller's identity.
Get the ACL manager that's used for all ACL
related operations.

Identity: the default identity for related
operation. If it's nil, then use caller's identity.
Get the resource manager that's used for all
resource related operations.

Identity: the default identity for related
operation. If it's nil, then use caller's identity.
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Access Control List (ACL) Functions

Definition of ACL structure:

type ACL struct {

Name string

Description string

Accesses []string // CREATE, READ, UPDATE, and DELETE, or whatever
the end-user defined

Patterns []string [/ identities

Al'l owed bool /1 true neans allows access.

Bi ndACLs []string // The list of ACL , control who can call the APIs
of this struct

}

* Accesses: The Accesses string is a list of comma-separated arbitrary access
names and completely up to the application except for four: CREATE, READ,
UPDATE, and DELETE. These access values are used in maintaining the fine
grained access control. Applications can use their own access strings such as
"register","invoke", or "query", or even such things as access to field names
such as "owner", "quantity", and so on.

« Allowed: Allowed determines whether identities that match a pattern are allowed
access (true) or prohibited access (false). You could have an access control list
that indicates Bob has access to "CREATE", and another one that indicates group
Oracle (of which Bob is a member) is prohibited from " CREATE" . Whether Bob has
access or not depends upon the order of the access control lists associated with
the entity in question.

* BindACLs: The BindACLs parameter will form the initial access control list.

ACL functions:

Function Description

Create(acl ACL, identity *x509.Certificate) Creates a new ACL. Duplicate named ACL are

(error) not allowed.

To create a new ACL, the identity needs

to have CREATE access to the bootstrap
resource named ".ACLs". If identity is nil, the
default identity specified in newACLManager()
is used.

Get(acIName string, identity *x509.Certificate) Get a named ACL.

(ACL, error) The identity must have READ access to the
named ACL. If identity is nil, the default identity
specified in newACLManager() is used.

Delete(aclName string, identity Delete a specified ACL.

*x509.Certificate) (error) The identity must have DELETE access to the

named ACL. If identity is nil, the default identity
specified in newACLManager() is used.
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Function

Description

Update(acl ACL, identity *x509.Certificate)
(error)

AddPattern(aclName string, pattern string,
identity *x509.Certificate) (error)

RemovePattern(aclName string, pattern string,
identity *X509Certificate) (error)

AddAccess(aclname string, access string,
identity *X509Certificate) (error)

RemoveAccess(aclName string, access string,
identity *X509Certificate) (error)

UpdateDescription(acIName string,
newDescription string, identity
*X509Certificate) (error)

AddBeforeACL(aclName string, beforeName
string, newBindACL string, identity
*X509Certificate) (error)

AddAfterACL(acIName string, afterName
string, newBindACL string, identity
*X509Certificate) (error)

RemoveBindACL (aclName string,
removeName string, identity *X509Certificate)
(error)

Update an ACL.

The identity must have UPDATE access to
the named resource, and the named ACL
must exist. If identity is nil, the default identity
specified in NewACLManager() is used.

Adds a new identity pattern to the named ACL.
The identity must have UPDATE access to the
named ACL.

If identity is nil, the default identity specified in
newACLManager() is used.

Removes the identity pattern from the ACL.
The identity must have UPDATE access to the
named ACL.

If identity is nil, the default identity specified in
newACLManager() is used.

Adds a new access to the named ACL. The
identity must have UPDATE access to the
named ACL.

If identity is nil, the default identity specified in
newACLManager() is used.

Removes the access from the ACL. The
identity must have UPDATE access to the
named ACL.

If identity is nil, the default identity specified in
newACLManager() is used.

Update the description.

The identity must have UPDATE access to the
named ACL. If identity is nil, the default identity
specified in newACLManager() is used.

Adds a bind ACL before the existing named
ACL. If the named ACL is empty or not found,
the ACL is added to the beginning of the bind
ACL list.

The identity must have UPDATE access to
the named ACL. If the identity is nil, the
default identity specified in newACLManager()
is used.

Adds a bind ACL after the existing named
ACL. If the named ACL is empty or not found,
the ACL is added to the end of the bind ACL
list.

The identity must have UPDATE access to
the named ACL. If the identity is nil, the
default identity specified in newACLManager()
is used.

Removes the removeName ACL from the bind
ACL list.

The identity must have UPDATE access to
the named ACL. If the identity is nil, the
default identity specified in newACLManager()
is used.
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Function

Description

GetAll(identity *x509.Certificate) ([JACL, error)

Get all the ACLs.

The identity must have READ access to

the named ACL. If the identity is nil, the
default identity specified in newACLManager()
is used.

Group Functions
Definition of Gr oup structure:
type Goup struct {

Name string
Description string

Menbers []string [l identity
Bi ndACLs []string [l The |ist
this group.
}

Definition of G oupManager functions:

patterns,
of ACLs,

except GRP.
control s who can access

Function

Description

Create(group Group, identity *x509.Certificate)
(error)

Get(groupName string, identity
*x509.Certificate) (Group, error)

Delete(groupName string, identity
*x509.Certificate) (error)

AddMembers(groupName string, member
[Istring, identity *x509.Certificate) (error)

RemoveMembers(groupName string, member
[Istring, identity *x509.Certificate) (error)

UpdateDescription(groupName string, newDes
string, identity *x509.Certificate) (error)

Create a new group.

The identity must have CREATE access
to bootstrap group ".Group". If identity
is nil, the default identity specified in
NewGroupManager() is used.

Get a specified group.

The identity must have READ access to this
group. If identity is nil, the default identity
specified in NewGroupManager() is used.

Delete a specified group.

The identity must have DELETE access to
this group. If identity is nil, the default identity
specified in NewGroupManager () is used.

Add one or more members into the group.

The identity must have UPDATE access to
this group. If identity is nil, the default identity
specified in NewGroupManager () is used.

Remove one or more member from a group.

The identity must have UPDATE access to
this group. If identity is nil, the default identity
specified in NewGroupManager () is used.

Update the description.

The identity must have UPDATE access to
this group. If identity is nil, the default identity
specified in NewGroupManager () is used.
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Function

Description

AddBeforeACL(groupName string,
beforeName string, acIName string, identity
*x509.Certificate) (error)

AddAfterACL(groupName string, afterName
string, aclName string, identity
*x509.Certificate) (error)

RemoveBindACL(groupName string, aciIName
string, identity *x509.Certificate) (error)

GetAll(identity *x509.Certificate) ([[Group,
error)

Adds an bind ACL to the group before the
existing named ACL. If the named ACL is
empty or not found, the ACL is added to
the beginning of the list of bind ACL for the
resource.

The identity must have UPDATE access to
the named group. If identity is nil, the default
identity specified in NewGroupManager () is
used.

Adds a bind ACL to the group after the existing
named ACL. If the named ACL is empty or not
found, the ACL is added to the end of the list
of bind ACL for the group.

The identity must have UPDATE access to the
named group. If the identity is nil, the default
identity specified in NewGroupManager () is
used.

Removes the named ACL from the bind ACL
list of the named group.

The identity must have UPDATE access to the
named group. If the identity is nil, the default
identity specified in NewGroupManager () is
used.

Get all groups.

The identity must have READ access to these
groups. If identity is nil, the default identity
specified in NewGroupManager () is used.

Resource Functions

Definition of Resour ce structure:

type Resource struct {
Name string
Description string
Bi ndACLs []string

access this resource

}

Resource Functions:

/1 The nane list of ACL,

control s who can

Fuction

Description

Create(resource Resource, identity
*x509.Certificate) (error)

Create a new resource. Duplicate named
resources are not allowed.

The identity needs to have CREATE access to
the bootstrap resource named ".Resources" If
identity is null, the default identity specified in
NewResourceManager() is used.
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Fuction

Description

Get(resName string, identity *x509.Certificate)
(Resource, error)

Delete(resName string, identity
*x509.Certificate) (error)

UpdateDescription(resourceName string,
newDes string, identity *x509.Certificate)
(error)

AddBeforeACL(resourceName string,
beforeName string, acIName string, identity
*x509.Certificate) (error)

AddAfterACL(resourceName string, afterName
string, aclName string, identity
*x509.Certificate) (error)

RemoveBindACL (resourceName string,
aclName string, identity *x509.Certificate)
(error)

CheckAccess(resName string, access string,
identity *x509.Certificate) (bool, error)

GetAll(identity *x509.Certificate) ([JResource,
error)

Get a specified resource.

The identity must have READ access to the
resource. If identity is null, the default identity
specified in NewResourceManager() is used.

Delete a named resource.

The identity must have DELETE access to the
named resource. If identity is null, the default
identity specified in NewResourceManager() is
used.

Update the description.

The identity must have UPDATE access to this
resource. If identity is nil, the default identity
specified in NewResourceManager() is used.

Adds a bind ACL to the resource before the
existing named ACL. If the named ACL is
empty or not found, the ACL is added to
the beginning of the list of bind ACL for the
resource.

The identity must have UPDATE access to the
named resource. If identity is nil, the default
identity specified in NewResourceManager() is
used.

Adds a bind ACL to the resource after the
existing named ACL. If the named ACL is
empty or not found, the ACL is added to the
end of the list of bind ACL for the resource.

The identity must have UPDATE access
to the named resource. If the identity

is nil, the default identity specified in
NewResourceManager() is used.

Removes the named ACL from the bind ACL
list of the named resource.

The identity must have UPDATE access
to the named resource. If the identity

is nil, the default identity specified in
NewResourceManager() is used.

Check whether the current user has the
specified access to the named resource.

If the identity is nil, the default identity
specified in NewResourceManager() is used.

Get all resources.
The identity must have READ access to these

resources. If identity is nil, the default identity
specified in NewResourceManager() is used.

ORACLE
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Example Walkthough Using the Fine-Grained Access
Control Library

ORACLE

This topic provides some examples of how this library and chaincode can be used.
These all assuming I ni t () has been called to create the bootstrap entities and the
caller of I nit() and i nvoke() is " %CN% r ank. t homas@xanpl e. cont'. The normal flow
in an application will be to create some initial access control lists that will be used to
grant or deny access to the other entities.

Initialization

Call Initialization() to create bootstrap entities when instantiating chaincode. For
example:

i mport "chai ncodeACL"
func (t \*SinpleChaincode) Init(nil, stub shim Chai ncodeStublnterface)
pb. Response

{
}

err := chaincodeACL. I nitialization(stub)

Create a new ACL

i mport "chai ncodeACL"

{

** ACLMyr** ;= chai ncodeACL. NewACLManager (nil, stub) // Not specify
identity, use caller's identity as default.

/1 Define a new ACL
**newACL** = chai ncodeACL. ACL{

“Al'l owAdni ns", /1 ACL name

"Allow adnmins full access", [/ Description

[1string{"CREATE", "READ', " UPDATE", " DELETE"}, /'l Accesses al | owed
or not

true, // Allowed

[]string{" % NAbob. dol e@xanpl e. cont, " %O exanpl e. com " %uRPYadmi ns"}, //
Initial identity patterns
".ACLs.acl", // Start with bootstrap ACL

}

/1 Add this ACL with default identity (caller's identify here)
err := **ACLMgr**. Create( **newACL** , nil)

}
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Now that we have a new ACL, we can use that to modify who can perform certain
operations. So we'll first add this new ACL to the bootstrap group . G oups to allow any
admin to create a group.

Add an ACL to a group

i mport "chai ncodeACL"

{
**groupMgr** := chai ncodeACL. NewGr oupManager (nil, stub) // Not
specify identity, use caller's identity as default.
err ;= **groupMyr**. AddAft er ACL(
". Goups", /1 Bootstrap group name
".Goups. ACL", // Wich ACL to add after
“Al'l owAdmi ns", // The new ACL to add
nil /1 with default identity that's frank.thonas
)
}

This adds the Al | owAdni ns ACL to the bootstrap group . G- oups after the initial
bootstrap ACL. Thus this ensures that Frank Thomas can still perform operations

on . G oups as the ACL granting him permission is first in the list. But now anyone that
matches the Al | owAdni ns ACL can perform CREATE, READ, UPDATE, or DELETE
operations (they can now create new groups).

Create a new group

Admins can now create a new group:

i mport "chai ncodeACL"
{
/1 Define a new group.
**new& oup** = chai ncodeACL. G oup{

"Adm nG p", /1 Nane of the group
“Adm nistrators of the app”, /1 Description of the group

{"YCN% il .muller@xanple.cont', " %CN% van. novak@xanpl e. cont', " %ATTRY% ol e=
admin"},
[]string{"Al | owAdm ns"}, /1 The ACL for the group

}
**groupMgr** : = chai ncodeACL. NewG oupManager (nil, stub) /'l Not
specify identity, use caller's identity as default.
err := **groupMyr**.Create( **newd oup** ,

bob\ garcia\ _certificate) Il Using a specific certificate
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This call is using an explicit identity - that of Bob Garcia (using his certificate) - to

try and create a new group. Since Bob Garcia matches a pattern in the Al | owAdni ns
ACL and members of that ACL can perform CREATE operations on the bootstrap
group . Groups, this call will succeed. Had Jim Silva - who was not in organization unit
exanpl e. comnor in the group Adni nG p (which still doesn’t exist) - had his certificate
passed as the last argument, the call would fail as he doesn’t have the appropriate
permissions. This call will create a new group called "Adm nG p" with initial members
of the group being jill. muller@example.com and ivan.novak@example.com or anyone
with the attribute (ABAC) role=admin.

Create a new resource

i nport "chai ncodeACL"
{
**newResource** := **chai ncodeACL**. Resour ce{

"transferMarble", // Name of resource to create

“The transferMarbl e chai ncode function", // Description of the
resource

[Istring{"AllowAdnins"}, // Single ACL for now all owi ng adnins

}

**resourceMyr** := **chai ncodeACL**. NewResour ceManager (nil,
stub) // Not specify identity, use caller's identity as default.

err := **resourceMyr**. Create(resourceMyr, nil) // Using caller's
certificate

This would create a hew resource named t r ansf er Mar bl e that the application might
use to control access to the t r ansf er Mar bl e chaincode function. The access is
currently limited by the Al | owAdm ns access control list.

Check access for a resource

We can use this new resource in our chaincode to only allow admins to transfer a
marble by modifying the i nvoke() method of the Marbles chaincode as follows:

i nport "chai ncodeACL"

func (t \*Sinpl eChai ncode) | nvoke(stub shi m Chai ncodeSt ubl nterface)
pb. Response {
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**resourceMgr** := **chai ncodeACL**. NewResour ceManager (ni |,
stub) // Not specify identity, use caller's identity as default.

function, args := stub. Get Functi onAndParaneters()

fm.Println("invoke is running " + function) /] Handl e
different functions

if function == "initMarble" { //create a new marble
return t.initMirble(stub, args)}

else if function == " **transferMarble**" { //change owner of a
specific marble

**al | owed** |, err : = **resourceMyr**. **CheckAccess**
("transferMarble", "UPDATE', nil)
if **allowed** == true {

return t.transferMarbl e(stub, args)
el se {
return NOACCESS

}

} else if function == "transferMarbl esBasedOnCol or" { //transfer
all marbles of a certain color

Fine-Grained Access Control Marbles Sample

ORACLE

The marbles chaincode application lets you create assets (marbles) with unique
attributes (name, size, color and owner) and trade these assets with fellow participants
in a blockchain network.

This sample application includes a variety of functions to let you examine how to work
with access control lists and groups to restrict functions to certain users.

e Overview of the Sample

*  Pre-requisites and Setup

e Implement the Fine-Grained Access Control Marble Sample
» Testing the Access Control

e Sample Files Reference
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Overview of the Sample

The test scenario included in the sample contains the following restrictions in order to
manage assets:

« Bulk transfer of red marbles is only allowed by identities having the
“redMar bl esTr ansf er Per mi ssi on" Fabric attribute.

» Bulk transfer of blue marbles is only allowed by identities having the
" bl ueMar bl esTr ansf er Per ni ssi on" Fabric attribute.

« Deletion of marbles is only allowed to identities with " del et eMar bl ePer mi ssi on"
Fabric attribute.

These restrictions are enforced by implementing the following library methods in the
f gMar bl es_chai ncode. go chaincode:

» Create a fine-grained ACL group named bul kMar bl esTr ansf er G- oup. This group
will define all the identities which can transfer marbles based on color (bulk
transfers):

createG oup(stub, []string{" bul kMarbl esTransfer G oup",
"List of lIdentities allowed to Transfer Marbles in Bul k",
"YATTRY edMar bl esTr ansf er Per mi ssi on=t r ue,

YATTRYDI ueMar bl esTr ansf er Permi ssi on=true", ".ACLs"})

* Create a fine-grained ACL named r edMar bl esAcl which provides bulk transfer of
red marbles access to bul kMar bl esTr ansf er G oup:

creat eACL(stub, []string{"redMarblesAcl",

"ACL to control who can transfer red marbles in bul k",

"redMar bl esTransf er Permi ssi on", "%GRP%ul kMar bl esTransf er G oup”,
“true", ".ACLs"})

* Create a fine-grained ACL named bl ueMar bl esAcl which provides bulk transfer of
blue marbles access to bul kMar bl esTr ansf er G oup:

creat eACL(stub, []string{"blueMrblesAcl",

"ACL to control who can transfer blue marbles in bul k",

"bl ueMar bl esTransf er Permi ssi on", "%RPY%bul kMar bl esTr ansf er G oup”,
"true", ".ACLs"})

* Create a fine-grained ACL named del et eMar bl eAcl to restrict marble deletion
based on "canDel et eMar bl e=t rue" Fabric attribute:

creat eACL(stub, []string{"del eteMarbleAcl",

"ACL to control who can Delete a Marble",

"del et eMar bl ePermi ssion", "%ATTRYdel et eMar bl ePer ni ssi on=t rue",
“true", ".ACLs"})
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Create a fine-grained ACL resource named nar bl e, operations on which are
controlled using the various ACLs we created:

creat eResource(stub, []string{"marble",
"System marbl e resource",
"del et eMar bl eAcl, bl ueMar bl esAcl , redMar bl esAcl, . ACLs"})

Pre-requisites and Setup

In order to run the fine-grained access control version of the marbles sample,
complete these steps:

1.

Download the fine-grained access control version of the marbles sample. On the
Developer Tools tab, open the Samples pane, and then click the download link
under Marbles with Fine-Grained ACLs. Unzip this package - it contains zips
of the marbles sample (f gACL_Mar bl eSanpl eCC. zi p), Node.js files to run the
sample (f gACL- NodeJSCode. zi p), and the fine-grained access control library
(Fi ne- Grai nedAccessControl Li brary. zi p).

Generate the chaincode package that will be deployed to Blockchain Platform:

* Install govendor:
go get -u github. com kardi anos/ govendor

e Unzip the contents of f gACL_Mar bl eSanpl eCC. zi p
to the f gACL_Mar bl eSanpl eCCdirectory. The
contents of the f gACL_Mar bl eSanpl eCC directory
would be: f gACL_(Oper ati ons. go, f g& oups_QOper ati ons. go,
f gMar bl es_chai ncode. go, f gResource_Qper ati ons. go and the
vendor directory.

* From a command line, go to the f gACL_ Mar bl eSanpl eCC directory,
and run govendor sync. This will download the required dependency
(gi t hub. com op/ go- | oggi ng) and add it to the vendor directory.

e Zip all the contents (the four Go files and the vendor directory) of the
f gACL_Mar bl eSanpl eCC directory. Your chaincode is ready to be deployed
to Blockchain Platform.

Install and instantiate the updated sample chaincode package
(f gACL_Mar bl eSanpl eCC. zi p) as described in Use Quick Deployment.

On the Developer Tools tab, open the Application Development pane, and then
follow the instructions to download the Node.js SDK.

On the Developer Tools tab, open the Application Development pane, and then
click Download the development package.

a. Unzip the development package into the same folder with the Node.js files
downloaded with the sample.

b. Inthe network. yam file, look for the certificateAuthorities entry and
its r egi st rar entry. The administrator's password is masked (converted to
***) in the net wor k. yam when downloaded. It should be replaced with the
administrator's clear text password when running this sample.

Register a new identity with your Blockchain Platform instance:
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a. Create a new user in IDCS (referred to as <Newl dent i t y> in the following
steps) in the IDCS mapped to your tenancy.

b. Give this user the CA_User application role for your instance.

Implement the Fine-Grained Access Control Marble Sample

The following steps will enroll your new user and implement the ACL restrictions using
the provided Node.js scripts.

1. Enroll the new user:

node registerEnrol | User.js <New dentity> <Password>

2. Initialization: Initialize the access control lists.

node invokeQueryCC.js <New dentity> <Password> <Channel Name>
<Chai ncodeName> ACLInitialization

3. Create the access control lists, groups, and resources: This creates the ACL
resources described in the overview.

node invokeQueryCC.js <New dentity> <Password> <Channel Nane>
<Chai ncodeNane> creat eFi neG ai nedAcl Sanpl eResour ces

4. Create your test marble resources: This creates several test marble assets -
bluel and blue2 owned by tom, red1 and red2 owned by jerry, and greenl and
green2 owned by spike.

node invokeQueryCC.js <New dentity> <Password> <Channel Nane>
<Chai ncodeNane> creat eTest Mar bl es

Testing the Access Control

In order to test that our access control lists are only allowing the correct users to
perform each function, we'll run through some sample scenarios.

1. Transfer a marble: We're transferring marble bl uel from tom to jerry. Since there
are no restrictions on who can transfer a single marble, this should complete
successfully.

node invokeQueryCC.js <New dentity> <Password> <Channel Name>
<Chai ncodeNanme> transferMarbl e bluel jerry

2. Transfer a marble as the administrative user: We're transferring marble bl uel
from jerry to spike. Since there are no restrictions on who can transfer a single
marble, this should also complete successfully.

node invokeQueryCC.js <Admi nldentity> <Password> <Channel Name>
<Chai ncodeNane> transferMarble bluel spike
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3. Get history: Now we'll query the history of the marble named bl uel. It should
return that it was transferred first to jerry then to spike.

node i nvokeQueryCC.js <Admi nldentity> <Password> <Channel Name>
<Chai ncodeNane> get Hi st oryFor Marbl e bl uel

4. Transfer all red marbles: The redMar bl esAcl ACL should allow
this transfer because the newly registered identity has the required
"“redMar bl esTransf er Per m ssi on=t rue" Fabric attribute, so the two red marbles
should be transferred to tom.

node invokeQueryCC.js <New dentity> <Password> <Channel Name>
<Chai ncodeName> transfer Mar bl esBasedOnCol or red tom

5. Transfer all red marbles as the administrative user: The administrative identity
doesn't have the "r edMar bl esTr ansf er Per m ssi on=true" Fabric attribute, so the
redMar bl esAcl ACL should block this transfer.

node i nvokeQueryCC.js <Admi nldentity> <Password> <Channel Name>
<Chai ncodeNane> transfer Marbl esBasedOnCol or red jerry

6. Transfer all green marbles: By default, only explicitly defined access is allowed.
Because there isn't an ACL which allows for bulk transfer of green marbles, this
should fail.

node invokeQueryCC.js <New dentity> <Password> <Channel Name>
<Chai ncodeName> transfer Marbl esBasedOnCol or green tom

7. Delete a marble: The del et eMar bl eAcl ACL allows this deletion because the
newly registered identity has the required " del et eMar bl ePer m ssi on=t r ue" Fabric
attribute.

node i nvokeQueryCC.js <New dentity> <Password> <Channel Nanme>
<Chai ncodeName> del ete greenl

8. Delete a marble as the administrative user: The del et eMar bl eAcl ACL should
prevent this deletion because the administrative identity doesn't have the required
"del et eMar bl ePer mi ssi on=t r ue" Fabric attribute.

node invokeQueryCC.js < Adninldentity > <Password> <Channel Name>
<Chai ncodeNanme> del ete green2

Sample Files Reference

These tables list the methods available in the chaincode and application files included
with the sample.

fgMarbles_chaincode.go

Function Description
initMrble Create a new marble
transferMarbl e Transfer a marble from one owner to another

based on name
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Function

Description

creat eTest Mar bl es

creat eFi neG ai nedAcl Sanpl eResour ces

t ransf er Mar bl esBasedOnCol or

del ete
readMar bl e

get Hi st oryFor Mar bl e

Calls i ni t Mar bl e to create new sample
marbles for testing purposes

Creates the fine-grained access control list
(ACL), groups, and resources required by our
test scenario

Transfers multiple marbles of a certain color to
another owner

Delete a marble

Returns all attributes of a marble based on
name

Returns a history of values for a marble

fgACL_Operations.go

Methods Parameters Description
get ACL * name Get a named ACL or read
all ACLs. The user invoking
the method must have READ
access to the named ACL.
creat eACL o nanme To create a new ACL, the user
« description invoking the method needs to
. accesses have CREATE access to th?
. atterns bootstrap resource named " .
P ACLs" . Duplicate named ACLs
: a! | oved are not allowed
- BindACLs
e ldentity Certificate
del et eACL e nane The user invoking the method
must have DELETE access to
the named ACL.
updat eACL ° nane The user invoking the method
- description must have UPDATE access to
. accesses the named resource, and the
named ACL must exist.
 patterns
- allowed
e BindACLs
addAft er ACL « acl Nare The user invoking the method
+ existingBindAcl Nane must have UPDATE access to
. newBi ndAcl Name the named resource,. and the
named ACL must exist.
addBef or eACL » acl Name The user invoking the method
« existingBindAcl Nane must have UPDATE access to
. newdi ndAcl Name the named resource, and the
named ACL must exist.
addPat t er nTOACL e acl Name The user invoking the method

- BindPattern

must have UPDATE access to
the named resource, and the
named ACL must exist.
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Methods

Parameters

Description

renovePat t er nFr omACL

« acl Nane
e BindPattern

The user invoking the method
must have UPDATE access to
the named resource, and the
named ACL must exist.

updat eDescri ption e acl Name The user invoking the method
«  newDesc must have UPDATE access to
the named resource, and the
named ACL must exist.
r emoveBi ndACL e acl Name The user invoking the method

»  bi ndAcl NameToRenpve

must have UPDATE access to
the named resource, and the
named ACL must exist.

addAccess » acl Name The user invoking the method
« accessName must have UPDATE access to
the named resource, and the
named ACL must exist.
renmoveAccess e acl Name The user invoking the method

« accessNanme

must have UPDATE access to
the named resource, and the
named ACL must exist.

ACLInitialization

° none

This function is used to
initialize the fine-grained ACL
support.

fgGroups_Operations.go

Methods

Parameters

Description

get G oup

° name

If name="Get Al | ", it returns
all the groups the identity

has access to. Otherwise, it
returns the individual group
details (if accessible) based on
name.

The user invoking the method

must have READ access to
this group.

createG oup

e nane
» description
e patterns

Returns success orerror.

The user invoking the method
must have CREATE access to

«  bindACLs bootstrap group ". G oup”
del et eG oup ° nane The user invoking the method
must have DELETE access to
this group.
addAfter Group e groupName The user invoking the method
« existingBindAcl Nane must have UPDATE access to
«  newBi ndAcl Nane this group.
addBef or eG oup » groupName The user invoking the method

e existingBindAcl Nane
e newBi ndAcl Nane

must have UPDATE access to
this group.
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Methods Parameters Description

updat eDescriptionForG o « groupName The user invoking the method

up . newDesc must have UPDATE access to
this group.

removeBi ndAcl FronGroup -  groupName The user invoking the method

«  bi ndAcl NameToRenmpve

must have UPDATE access to
this group.

addMenber sToG oup e groupName The user invoking the method
. pattern must have UPDATE access to

this group.
removeMenber sFronoup -  groupName The user invoking the method
. pattern must have UPDATE access to

this group.

fgResource_Operations.go

Methods Parameters Description
creat eResource e name The user invoking the
- description method needs to have
. bindACLs CREATE access to the
bootstrap resource named
". Resources". Duplicate
named resources are not
allowed.
get Resource * name The user invoking the method
must have READ access to
the resource
del et eResour ce ° nane The user invoking the method

must have DELETE access to
the named resource

addAf t er ACLI nResour ce

«  ResourceNanme
» existingBi ndAcl Name
*  newBi ndAcl Nane

The user invoking the method
must have UPDATE access to
this resource

addBef or eACLI nResour ce

* ResourceNanme
e existingBi ndAcl Name
*  newBi ndAcl Nane

The user invoking the method
must have UPDATE access to
this resource

updat eDescri ptionl nReso
urce

*  ResourceNanme
«  newDesc

The user invoking the method
must have UPDATE access to
this resource

r emoveBi ndACLI nResour ce

*  ResourceNanme
»  bi ndAcl NameToRenpve

The user invoking the method
must have UPDATE access to
this resource

checkResour ceAccess

*  ResourceNanme
e access

Checks whether the current
user invoking the method has
the specified access to the
named resource.
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Using Blockchain App Builder for Oracle
Blockchain Platform

Blockchain App Builder for Oracle Blockchain Platform is a tool set that assists

with rapid development, testing, debugging, and deployment of chaincode on Oracle
Blockchain Platform networks, comprising cloud BaaS nodes on Oracle Cloud
Infrastructure and/or on-premises nodes using Enterprise Edition.

A smart contract (also known as a chaincode) defines the different states of a business
object between two or more parties and business logic that validates and implements
changes as the object moves between these different states. At the heart of every
blockchain application is one or more chaincodes. So a chaincode should be bug-free
and tested before it is deployed and instantiated.

You can use Blockchain App Builder to generate complex chaincodes from a simple
configuration file and assets specification in TypeScript (for node.js chaincode) and
Go (for golang chaincode) from a simple specification file. With the specification file
you can specify multiple asset definitions and behaviors. You can then generate and
test your chaincodes either on your local machine by using a preconfigured instance
of Hyperledger Fabric inside Blockchain App Builder, or by connecting to your Oracle
Blockchain Platform network.

< Note:

Although JavaScript isn't supported by Blockchain App Builder, because the
TypeScript projects are compiled to JavaScript, you can add basic JavaScript
to a TypeScript project if needed.

The Blockchain App Builder supports the full development lifecycle either using a
command line interface or as an extension for Visual Studio Code.

To get the Blockchain App Builder tools and samples, in the console open the
Developer Tools tab and select the Blockchain App Builder pane. From here you
can download the command line interface tools or the Visual Studio Code extension.
Additionally, there are two samples - Fabcar and Marbles - which can be used to see
how the tools work or as a template for your own chaincode projects.

Topics:

* Using the Blockchain App Builder Command Line Interface

* Using the Blockchain App Builder Extension for Visual Studio Code

Using the Blockchain App Builder Command Line Interface

The Blockchain App Builder command line interface helps you build and scaffold a
fully-functional chaincode project from a specification file. Once the project is built,
you can run and test it on a local Hyperledger Fabric network, or your provisioned
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Oracle Blockchain Platform network. You can then run SQL rich queries, debug the
chaincode, or write and run unit tests using the generated code.

Table C-1 Workflow When Using the CLI
]

Task

Description

Related Topics

Install and configure

Download the Blockchain App
Builder CLI from your Oracle
Blockchain Platform console and
install it and any prerequisite
software.

¢ Install and Configure Blockchain
App Builder CLI

Create the chaincode project

Create a specification file, and then
run the CLlI initialization process to
generate your chaincode project from
that file.

e Create a Chaincode Project with
the Blockchain App Builder CLI

Detailed reference information about

the structure and contents of the

specification file and the generated

chaincode project:

«  Input Specification File

e Scaffolded TypeScript
Chaincode Project

e Scaffolded Go Chaincode
Project

Deploy the chaincode

After your chaincode project is
created, you can deploy it locally

to the included pre-configured
Hyperledger Fabric network, or
remotely to your Oracle Blockchain
Platform Cloud or Enterprise Edition.

You can also package the chaincode
project for manual deployment to
Oracle Blockchain Platform.

e Deploy Your Chaincode to
a Local Hyperledger Fabric
Network

«  Deploy Your Chaincode to
a Remote Oracle Blockchain
Platform Network

e Package Your Chaincode
Project for Manual Deployment
to Oracle Blockchain Platform

Test the chaincode

Once your chaincode is running on
a network, you can test any of the
generated methods.

Additionally, If you chose to create
the execut eQuer y method during
your chaincode development, you
can run SQL rich queries if your
chaincode is deployed to an Oracle
Blockchain Platform network.

e Test Your Chaincode on a Local
Hyperledger Fabric Network

o Test Your Chaincode on a
Remote Oracle Blockchain
Platform Network

e Execute Berkeley DB SQL Rich
Queries

Debug the chaincode

The Blockchain App Builder
extension for Visual Studio Code
includes line-by-line debugging of
your chaincode.

¢ Debugging from Visual Studio
Code

Synchronize your updates

When you update your specification
file, you can synchronize the
changes with the generated
chaincode files.

e Synchronize Specification File
Changes With Generated
Source Code

Running unit tests

A basic unit test case setup is
included in the project. Additional
tests can be added and run.

e Writing Unit Test Cases and
Coverage Reports for the
Chaincode Project

Install and Configure Blockchain App Builder CLI

ORACLE
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The following platforms are supported:
* Mac OSX

e Oracle Linux 7.7 or 7.8

*  Windows 10

Once you've completed the install:
»  Verify your installation.

« If you're using Go chaincode projects, complete the additional configuration steps.

Prerequisites for Mac OSX and Linux

Before you install Blockchain App Builder CLI on your local system, you must install
the prerequisites.

*  Docker v18.09.0 or later

e Docker Compose v1.23.0 or later

e Node v10.18.1 or later (tested with 10.22.1)

e npm v6.x (tested with 6.13.4)

e If you are developing Go chaincodes, you need to install Go v1.14

e If you want to use the Synchronization feature of App Builder, Git should be

installed and your username and email should be configured as follows.

> git config --global user.nane "<your_nane>"
> git config --global user.email "<email>"

You also need to download the Blockchain App Builder CLI package (or acl e-
ochai n-cli-1.0.0. tgz) from your Oracle Blockchain Platform console. It can be
found on the Developer Tools tab on the Blockchain App Builder pane.

Install Node and npm using nvm

We suggest using nvm to install Node and npm because it will give you the ability to
run more commands without sudo.

1. Install nvm:

curl -o- https://raw. githubusercontent.com nvm sh/nvm v0. 35. 3/
install.sh | bash

2. Add the below code snippetto ~/ . bash_profile,~/.profile,~/.bashrcor
~/ . zshrc.

export NVMDIR="$([ -z "${XDG_CONFI G HOVE-}" ] && printf % "$

{HOME}/ . nvnt || printf
% "${ XDG_CONFI G_ HOVE} / nvmi') "
[ -s "$NVM DR nvmsh" ] & \. "$NVM DI R nvm sh"

3. Log out and log back in to your operating system.
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4. Verify the nvm installation:
nvm ver si on
5. Install Node and npm:
nvminstall 10.18.1
6. Set Node 10.18.1 as the default in nvm:
nvm alias default 10.18.1
Install Blockchain App Builder on Mac OSX or Linux

Mac OSX

1. Install Xcode or the XCode command line tools (xcode-select).

sudo xcode-sel ect —install

2. Install Blockchain App Builder:

npminstall -g oracle-ochain-cli-1.4.0.tgz

Note that Mac OS Catalina can have issues with xcode-select. If this happens, reset
and restart:

xcode- sel ect —-reset

Oracle Enterprise Linux

1. Ensure that yum is updated and pointing to the current repository based on your
kernel. See the following two articles for information on how to do this:

»  https://blogs.oracle.com/virtualization/install-docker-on-oracle-linux-7-v2

* https://oracle-base.com/articles/linux/download-the-latest-oracle-linux-repo-
file##oracle-linux-7-updated

2. Install the required libraries:
sudo yuminstall gcc gcc-c++ docker-engine -y
3. Ensure the current user has access to Docker:

sudo groupadd docker
sudo usernod -aG docker $USER

4. Enable the Docker service:

sudo systentt! enable docker
sudo systenttl start docker
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Install Blockchain App Builder:
npminstall -g oracle-ochain-cli-1.4.0.tgz

Log out the current user and log in again for group membership to take effect.

Prerequisites for Windows

Before you install Blockchain App Builder CLI on your local system, you must install
the prerequisites.

Docker Desktop for Windows v2.x (tested with 2.5.0.1). When prompted by
Docker, provide the Filesharing permissions (required for App Builder).

Node v10.18.1 or later (tested with 10.22.1)
npm v6.x (tested with 6.13.4)
Perl v5.x (tested with ActiveState Perl 5.28)

Install Windows Build Tools in a powershell with administrative access. npm
install --global w ndows-build-tools

If you are developing Go smart contracts, install Go v1.14
If you want to use the Synchronization feature of App Builder, Git should be
installed and your username and email should be configured as follows.

> git config --global user.nane "<your_nane>"
> git config --global user.emil "<email>"

Download and build OpenSSL

Download and Build OpenSSL

1.

Download OpenSSL from: https://www.openssl.org/source/old/1.0.2/
openssl-1.0.2u.tar.gz

Unzip the tarball.

Open the Visual C++ 2017/2019 Native Tools command prompt. In the Windows
search bar, search for x64 Native Tool s Comand Pronpt for VS.

Navigate to the extracted OpenSSL folder. Run the following commands as an
administrator:

> perl Configure VG WNG4A —prefix=C \ OpenSSL- W n64
> s\ do_w n64a

> nmake -f ns\ntdll. mak This can take up to 15 nminutes to
conpl ete.

> cd out 32dl |

> .. \ne\test

>cd ..

> nd C.\ QpenSSL- W n64

> nd C:\ QpenSSL- W n64\ bi n

> nmd C\QpenSSL-Wn64\lib

> nd C:\ QpenSSL- W n64\i ncl ude

> nmd C:\ QpenSSL- W n64\ i ncl ude\ openssl|

> copy /b inc32\openssi\* C\QpenSSL-W n64\i ncl ude\ openssl
> copy /b out32dll\ssleay32.1ib C\CpenSSL-Wn64\lib
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copy /b out32dlI\libeay32.1ib C\CpenSSL-Wn64\lib
copy /b out32dlI\ssleay32.dll C:\OpenSSL-W n64\bin
copy /b out32dlI\libeay32.dll C:\OpenSSL-W n64\bin
copy /b out32dl I\ openssl.exe C\QpenSSL- W n64\ bi n
> copy /b C:\OpenSSL-W n64\ bi n\libeay32.dl |

C:\ W ndows\ Syst enB2\ | i beay32. dl |

> copy /b C:\OpenSSL- W n64\ bi n\ ssl eay32. dl |

C:\ W ndows\ Syst enB2\ ssl eay32.dl |

V V V V

Install Blockchain App Builder on Windows

When you've installed all the prerequisite software, install Blockchain App Builder:

> npminstall -g oracle-ochain-cli-1.x.x.tgz

Verify the Install

In your terminal, type ochai n -v. The output should list the Blockchain App Builder CLI
usage, options, and commands.

Additional Setup for Go Chaincode Projects

In order to develop a Go project, you will need to setup the GOPATH environment
variable. This will allow Go to properly locate your workspace in order to run your
code.

Linux and Mac

Before setting your GOPATH, make sure you have a go/ folder in your $HOVE. If not,
create go/ in your home directory:

mkdi r $HOVE/ go

Set your GOPATH by adding this variables in your ~/ . bash_profile,~/.profile,
~/ . bashrc or~/. zshrc file.

export PATH=$PATH: /usr /| ocal / go/ bin
export GOPATH=$HOMVE/ go
export PATH=$PATH: $GOPATH bi n

After editing, run the following to make your changes take effect immediately:

source ~/.bash_profile

Alternatively, you can apply this change system wide by adding the above variables in
the / et c/ bashr c file.
Windows

Create go/ in your home directory: C: \ User s\ <user nane>\ go
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Create a Chaincode Project with the Blockchain App Builder CLI

ORACLE

To create a Chaincode Project when using the Blockchain App Builder CLI, you need
to scaffold a chaincode project from a detailed specification file. This generates a
project with all the files you need.

Background

Blockchain App Builder'si nit command initializes and scaffolds a chaincode project
right out of the box for you. Based on simple input, the i nit command can generate
complex chaincode projects with features such as:

*  Multiple assets (models) and their behaviors (controllers)

» Auto-generate CRUD (Create/Read/Update/Delete) and non-CRUD methods
e Automatic validation of arguments

* Marshalling/unmarshalling of arguments

» Transparent persistence capability (ORM)

e Calling rich queries

The generated project follows model/controller and decorator pattern, which allows

an asset's properties maintained on the ledger to be specified as typed fields and
extended with specific behaviors and validation rules. This reduces the number of lines
of code which helps in readability and scalability.

Prerequisites

Before you begin, you need to create an input specification file. The detailed
specifications for this file are described here: Input Specification File.

Scaffolding the Chaincode Project with the init Command

Typing ochai n init -h will list the command usage with all its options. The i ni t
command has four options:

 --ccl-c:
The name of the chaincode project. The default value is MyChai ncode.

o --langl/-l
The language of the scaffolded chaincode. Currently Blockchain App Builder
supports Typescript (t s) and Go (go). If no option is given it is defaulted to t s.

e --confl-f or -spec
The path to an input specification file. Blockchain App Builder reads the input
specification file and generates the scaffolded project with many helper tools which
helps in reducing the overall development effort. Taking full advantage of the input
specification file can significantly reduce the development time.

The specification file could be in yan orj son format. If the path is not specified,
it defaults to the current directory. See Input Specification File.

* --out/-o
The output directory of the scaffolded chaincode project. If not specified, the
scaffolded project is generated in the current directory.

The output is a fully contained, light-weight and scalable Typescript or Go
chaincode project.
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Example

my-mac: ~ name$ ochain init --cc MyNewTsProject --lang ts --conf spec.ym

Defaults

If no options were specified in the ochai n i nit command, the name of the scaffolded
project is MyChai ncode and the language is TypeScript.

The MyChai ncode. nodel . t s contains only one asset called MyAsset with one
property named val ue. MyChai ncode. control | er.ts contains one controller with the
corresponding CRUD methods for the MyAsset model.

Output

When the process is complete, you'll have a fully-functional chaincode project that you
can deploy either locally or to a remote Oracle Blockchain Platform. For a detailed
overview of the files created, see:

» Scaffolded TypeScript Chaincode Project
» Scaffolded Go Chaincode Project

Input Specification File

The Blockchain App Builder initialization command reads the input specification file
and generates the scaffolded project with several tools to assist in the chaincode
development process.

With the specification file you can specify multiple asset definitions and behavior,
CRUD and non-CRUD method declaration, custom methods, validation of arguments,
auto marshalling/unmarshalling, transparent persistence capability, and invoking rich
data queries using SQL SELECTs or CouchDB Query Language. These features will
be generated for you.

The specification file can be written in either yam orj son. You can see sample
specification files in both formats in the Blockchain App Builder package download:

o fabcar.ym

e marbles.ym

< Note:

As per Go conventions, exported names begin with a capital letter. Therefore
all the asset properties and methods must have names starting with capital
letters in the specification file.

Structure of the Specification File

The specification file should be structured in the following way:
assets:
nane:

properties:
nane:

ORACLE C-8



Appendix C
Using the Blockchain App Builder Command Line Interface

type:
id:
deri ved:
strategy:
al gorithm
format:
mandat ory:
defaul t:
val i dat e:
nmet hods:
crud:
ot hers:
type:
cust omvet hods:

Table C-2 Specification File Parameter Descriptions and Examples

____________________________________________________________________________________________|]
Entry Description Examples

assets: This property takes
the definition and
behavior of the asset.
You can give multiple
asset definitions here.

name: The name of the

asset. name: owner # Information about the owner
properties: Describe all the

properties of an

asset.
name: The name of the

property. name: ownerld # Unique ID for each owner
type: Basic types are

supported: name: year # Model year

* nunber type: number

+ string mandat ory: true

¢ bool ean val i date: nin(1910), max(2020)

- date name: col or # Color - no validation as

o array col or names are innumerable

«  enbedded type: string

For Go chaincodes, mandatory: true

nunber is mapped
toinit. Other types

such as

- float

- conpl ex

e unsigned/
signed int

- 8/16/32/64
bits

are not supported at

this time.
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Table C-2 (Cont.) Specification File Parameter Descriptions and Examples

Entry Description Examples
id: e true
This specifies the nane: owner # Informmation about the
identifier of this asset. owner
This property is properties:
mandatory. nane: owner|d # Unique ID for each owner
type: string
mandatory: true
id: true
name: name # Nane of the owner
type: string
mandatory: true
ORACLE C-10
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Table C-2 (Cont.) Specification File Parameter Descriptions and Examples

Entry Description Examples
derived: This property Example 1
specifies that the id
property is derived name: enpl oyee
from other keys. . properties:
Dependent properties name: el oveel d
should be string : mp! 0y
datatype and not an type: st r'_ ng
embedded asset. mendatory: true
This property has d: _t rut?
two mandatory derived:
parameters: strategy: concat
e strategy:takes format:
values of concat [ IND%1#%2%tIND", " FirstName"," lastName']
or hash.
« format: takes nane: firstName
an array of type: string
specification val i date: max(30)
strings and mandat ory: true
values to be
“tse? by the name: | ast Nane
strategy. type: string
Example 1: val i date: max(30)
* The property mandat ory: true
enpl oyeel Dis
dependent on .
the fi rst Nane nane. age
and | ast Name type: nunber
properties. val idate: positive(),mn(18)
e This property is a
concatenatipn of Example 2
the values listed
in the f or mat ]
array. nane: accpunt
- INDVA#ORos|ND  Properties:
is the Oth index name: account | d
in the array and type: string
describes the mandatory: true
final format. id: true
e UM is a position derived:
specifier that strategy: hash
takes its values algorithm: "sha256*"
from the_other format:
indexes inthe [ IND%1#%2%t" , ""bankName" , " ifsccode"]
array.
’ %lindi%atelsdtlge name: bankNane
value should be . ;
. type: string
stub. ti mestam val i date: max(30)
p from the mandatory: true
channel header. y:
o If dt .
us);orhzee © name: ifsccode
character %in
the f or mat
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Table C-2 (Cont.) Specification File Parameter Descriptions and Examples

____________________________________________________________________________________________|]
Entry Description Examples

string, it should
be escaped with
another %

e The final format
in this example
would be:
| NDf i r st Nare#
| ast Nanme16068
854549161 ND

Example 2:

e When using
hash, you must
also use the
al gorithm
parameter. The
default is
sha256; nd5 is
also supported.

o | NDUL#9R2% is
the Oth index in
the array and
describes the
final format.

e U is a position
specifier that
takes its values
from the other
indexes in the
array.

* % indicates the
value should be
stub. timestam
p from the
channel header.

e Ifyou needto
use the
character %in
the f or mat
string, it should
be escaped with
another %

type: string
mandatory: true
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Table C-2 (Cont.) Specification File Parameter Descriptions and Examples

Entry

Description

Examples

mandatory:

e ftrue

- false

The corresponding
property is
mandatory and
cannot be skipped
while creating an
asset.

name: phone # Phone nunber - validate as
(ddd) - ddd- dddd where dashes coul d al so be periods
or spaces

type: string

mandatory: true

validate: /™M (?([0-9]{3})\)?[-. 12([0-9]{3})[-. ]?
([0-9]{4}) 9%/
nanme: cars

this owner

type: string[]
mandatory: false

# The list of car VINs owned by

default:

This gives you the
default value of this

property.

validate:

The given property
is validated against
some of the out-
of-box validations
provided by
Blockchain App
Builder. You can
chain validations if
you ensure that the
chain is valid.

If the val i dat e
property is not
provided, then the
validation is done
against only the

property t ype.

validate:
type: number

e positive()

*  negative()

e min()

© max()

These validations
can be chained

together separated by nane: year

commas.

nane: of ferApplied
type: nunber
validate: negative(),min(-4)

# Model year

type: nunber

mandat ory: true

validate: min(1910),max(2020)

ORACLE
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Table C-2 (Cont.) Specification File Parameter Descriptions and Examples

Entry Description Examples
validate: e mn()
type: string « max() nane: website
< emil() type: string
o url() mandatory: fal se
- Iregex/ - validate: url()
supports PHP
regex
For Go chaincodes, Nnane: phone # Phone nunber - validate as (ddd)-
regular expressions ~ ddd- dddd where dashes coul d al so be periods or
which contain certain spaces
reserved characters  type: string
or whitespace mandat ory: true
characters should be 5 jdate: /~\(2([0-91{3)\)?[-- 1?([0-91{3D[-- ]1?
properly escaped. ([0-91{4D)$/
nane: Col or #Col or can be red, blue, or green
type: string
mandat ory: true
validate: /"\\s*(red|blue]green)\\s*$/
validate: e true
type: boolean «  false nane: active

In the example, the
validation of property
active is by the type
itself (bool ean)

type: boolean

validate:
type: array

By type itself,

in the form of
type: nunber[],
this conveys that
the array is of type
number.

You can enter

limits to the array

in the format
nunber [ 1: 5] which
means minimum
length is 1, maximum
is 5. If either

one is avoided,

only min/max is
considered.

nane: itens
type: number[:5]

ORACLE
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Table C-2 (Cont.) Specification File Parameter Descriptions and Examples

Entry Description

Examples

validate: .
type: date .

m n()

max( )

Date should be one
of these formats:

* YYYY- W DD

« YYYY- MV
DDTHH: MM SSZ,
where T
separates the
date from the
time, and the Z
indicates UTC.
Timezone offsets
can replace the Z
as in -05:00 for
Central Daylight
Savings Time.

nane: expiryDate
type: date
validate: max("2020-06-26")

nane: conpl etionDate

type: date
validate: min("2020-06-26T02:30:55Z")

Use this to state
which of the

CRUD (Create/Read/
Update/Delete) or
additional methods
are to be generated.

By default, if nothing
is entered, all CRUD
and other methods
are generated.

methods:

nmet hods:
crud:
ot hers:

[create, getByld, update, delete]
[ get Hi storyByl d, getByRange]

crud: e create
« get Byl D(read)
e update
- delete
If this array is left
empty, no CRUD
methods will be
created.

If the cr ud parameter
is not used at all, all
four methods will be
created by default.

met hods:
crud: [create, getByld, delete]

others: [] # no other nethods will be created

ORACLE
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Entry

Description

Examples

others:

e getHistoryByl
d

e getByRange

get Hi storyByl d

returns the history of

the asset in a list.

get ByRange returns
all the assets in a
given range.

If this array is

left empty, no other
methods will be
created.

If the ot her s
parameter is not used
at all, both methods
will be created by
default.

met hods:
crud

. [create, delete]

others: [] # no other methods will be created

me

t hods:

crud: [create, getByld, update, delete]

others: [getHistoryByld, getByRange]

ORACLE
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Table C-2 (Cont.) Specification File Parameter Descriptions and Examples

Entry Description Examples
type: This attribute if set ~ Asset: enpl oyee
to enbedded defines
the asset as an name: enpl oyee
embedded asset. properti es:
Embedded assets o | 1d
do not have CRUD nane. enpl oyee
methods and have to type: string
be part of another mandatory: true
asset to store in the id: true
ledger.
In the example, the name: firstName
property addr ess is type: string
embedded, and is val i date: max(30)
defined in another mandat ory: true
asset.
name: | ast Name
type: string
val i date: max(30)
mandatory: true
name: age
type: nunber
val i date: positive(), nmn(18)
name: address
type: address
Asset: addr ess
name: address
type: embedded
properties
name: street
type: string
nane: city
type: string
name: state
type: string
name: country
type: string
ORACLE C-17
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Table C-2 (Cont.) Specification File Parameter Descriptions and Examples

Entry

Description Examples

customMethods:

This property creates TypeScript

invokable custom

mhetth templatﬁs N cust omVet hods:

the main controller - executeQuery

I:;&?E?;nt;ire and - "buyCar(vin: string, buyerld: string,
creates the function  S€! 1 erld: string, price: nunber, date: Date)"
declaration in the - "addCar (vin: string, dealerld: string,

controller file. price: nunber, date: Date)"

You can provide
language specific
function declarations
here.

We provide a custom
method named
execut eQuery. If

Go

cust omvet hods:
- executeQuery
- "BuyCar(vin string, buyerld string,

it's added to sellerld string, price int)"
the specification - "AddCar(vin string, dealerld string, price
file, it details int)"

how Berkeley DB
SQL and CouchDB
rich queries can

be executed. This
method can be
invoked only when
you are connected
to Oracle Blockchain
Platform Cloud or
Enterprise Edition.

Scaffolded TypeScript Chaincode Project

ORACLE

Blockchain App Builder takes the input from your specification file and generates a
fully-functional scaffolded chaincode project.

If the chaincode project uses the TypeScript language, the scaffolded project contains
three main files:

e min.ts
e <chai ncodeName>. nodel . ts
e <chai ncodeNane>.controller.ts

All the necessary libraries are installed and packaged. The t sconfi g. j son file
contains the necessary configuration to compile and build the TypeScript project.

The <chai ncodeNane>. nodel . t s contains multiple asset definitions and
<chai ncodeNane>. control | er. t s contains the assets behavior and CRUD
methods.

The various decorators in nodel . t s and control | er. ts provide support
for features like automatic validation of arguments, marshalling/unmarshalling of
arguments, transparent persistence capability (ORM) and calling rich queries.
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Reference:

* Asset

* Decorators

*  Models

»  Controller

* CRUD Methods

*  Model Methods

*  Controller Method Details
*  Custom Methods

e Init Method

Asset

By default every class which extends Cchai nMbdel will have an additional read-only
property called asset Type. This property can be used to fetch only assets of this type.
Any changes to this property are ignored during the creation and updating of the asset.
The property value by default is <chai ncodeName>. <asset Nane>.

@d("supplierld)

export class Supplier extends Cchai nvbdel <Supplier> {
public readonly assetType = "tsdeml36.supplier”®;
@mandat ory()
@/al i dat e(yup.string())
public supplierld: string;

Decorators

Class decorators
@d(identifier)

This decorator identifies the property which uniquely defines the underlying asset.
This property is used as a key of the record, which represents this asset in the
chaincode's state. This decorator is automatically applied when a new TypeScript
project is scaffolded. The 'identifier' argument of the decorator takes the value from
specification file.

@d("'supplierld)
export class Supplier extends Qchai nModel {

Property decorators
Multiple property decorators can be used. The decorators are resolved in top to
bottom order.

@andat ory()

ORACLE C-19



ORACLE

Appendix C
Using the Blockchain App Builder Command Line Interface

This marks the following property as mandatory so it cannot be skipped while saving
to the ledger. If skipped it throws an error.

@andat ory()
public supplierlD: string;

@ef aul t (param

This property can have a default value. The default value in the argument (par an) is
used when the property is skipped while saving to the ledger.

@ef aul t (' open for business')

@val i date(yup.string())
public remarks: string;

@val i dat e(paranm

The following property is validated against the schema presented in the parameter.
The argument par amtakes a yup schema and many schema methods can be chained
together. Many complex validations can be added. Refer to https://www.npmjs.com/
package/yup for more details.

@/al i dat e(yup. nunber (). nmin(3))
publ i c product sShi pped: nunber;

@nbedded( PropertyC ass)

This property decorator marks the underlying property as an embeddable asset.
It takes the embeddable class as a parameter. This class should extend the
EnbeddedMbdel class. This is validated by the decorator.

In this example, Enpl oyee has a property called addr ess of type Addr ess, which is to
be embedded with the Enpl oyee asset. This is denoted by the @nbedded() decorator.

export class Enpl oyee extends COchai nMbdel <Enpl oyee> {
public readonly asset Type = 'TsSanpl e. enpl oyee';

@andat ory()
@/al i date(yup.string())
public enplyeelD: string;

@kndat ory()

@/al i dat e(yup. string().mx(30))
public firstNane: string;

@kndat ory()
@/al i dat e(yup. string().mx(30))
public |astName: string;

@/al i dat e(yup. nunber (). positive().m n(18))
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public age: nunber;

@nbedded( Addr ess)
public address: Address;

export class Address extends EnbeddedMbdel <Address> {

@/al i date(yup.string())
public street: string;

@val i date(yup.string())
public city: string;

@val i date(yup.string())
public state: string;

@/al i date(yup.string())
public country: string;

When a new instance of the Addr ess class is created, all the properties of the Addr ess
class are automatically validated by the @/al i dat e() decorator. Note that the Addr ess
class does not have the asset Type property or @d() class decorator. This asset

and its properties are not saved in the ledger separately but are saved along with

the Enpl oyee asset. Embedded assets are user defined classes that function as
value types. The instance of this class can only be stored in the ledger as a part

of the containing object (Cchai nWbdel assets). All the above decorators are applied
automatically based on the input file while scaffolding the project.

@er i ved( STRATEGY, ALGORI THV FORMAT)
This decorator is used for defining the attribute derived from other properties. This

decorator has two mandatory parameters:

e STRATEGY: takes values of CONCAT or HASH. Requires an additional parameter
ALGORI THMif HASH is selected. The default algorithm is sha256; nd5 is also
supported.

*  FORMAT: takes an array of specification strings and values to be used by the
strategy.

@d(' supplierlD)
export class Supplier extends Cchai nMbdel <Supplier> {

public readonly asset Type = 'chai ncodeTS. supplier’;

@Mmndat ory()
@erived( STRATEGY. HASH. ' sha256' ,[' | ND%.I ND%R' , "' |'i cense', ' nane'])

@al i dat e(yup.string())
public supplierlD: string;
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@/al i dat e(yup.string().mn(2).mx(4))
public license: string;

@/al i dat e(yup.string().mn(2).mx(4))
public nane: string;

Method decorators
@/al i dat or ( ..par ans)

This decorator is applied on methods of the main controller class. This decorator is
important for parsing the arguments, validating against all the property decorators and
returning a model/type object. It takes multiple user created models or yup schemas
as parameter.

Note the order of the parameters should be exactly the same as the order of the
arguments in the method.

In this example, the Suppl i er model reference is passed in parameters which
corresponds to the asset type in the method argument. The decorator in run-time
would parse and convert the method argument to JSON object, validate against
the Suppl i er validators, and upon successful validation convert the JSON object to
Suppl i er object and assign it to the asset variable. On completion the underlying
method is then finally called.

@/al i dat or ( Suppl i er)
public async createSupplier(asset: Supplier) {
return await asset.save();

}

In this example, multiple asset references are passed; they corresponds to the object
types of the method arguments. Notice the order in the parameters.

@/al i dat or ( Suppl i er, Manufacturer)
public async createProducts(supplier: Supplier, manufacturer:
Manuf acturer) {

}

Apart from asset reference, yup schema objects could also be passed if the
arguments are of basic-types. In this example, suppl i er | d and r awiat er i al Suppl y
are of type string and nunber respectively, so the yup schema of similar type and
correct order is passed to the decorator. Notice the chaining of yup schema methods.

@/al i dat or (yup.string(), yup.nunber().positive())
public async fetchRawvaterial (supplierlD:string, rawvaterial Supply:
nunber) {
const supplier = await Supplier.get(supplierlD);
supplier.rawvaterial Avail abl e = supplier.rawvaterial Avail able +
rawat eri al Suppl y;
return await supplier.update();
}
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Models

Every model class extends Cchai nMbdel . Transparent Persistence Capability or
simplified ORM is captured in the Cchai nhbdel class. If your model needs to need
call any of the below ORM methods, you should extend the Cchai nvbdel class.

ORM methods which are exposed via Cchai nMbdel :

e save — this calls the Hyperledger Fabric put St at e method

e get —this calls the Hyperledger Fabric get St at e method

* updat e — this calls the Hyperledger Fabric put St at e method

e del et e — this calls the Hyperledger Fabric del et eSt at e method

e history — this calls the Hyperledger Fabric get H st or yFor Key method

e get ByRange — this calls the Hyperledger Fabric get St at eByRange method
See: Model Methods.

Controller

Main controller class extends Qchai nControl | er. There is only one main controller.

export class TSProjectController extends COchainControll er{

You can create any number of classes, functions, or files, but only those methods that
are defined within the main controller class are invokable from outside, the rest of
them are hidden.

CRUD Methods

As described in Input Specification File, you can specify which CRUD methods you
want generated in the specification file. For example, if you selected to generate all
methods, the result would be similar to:

@/al i dat or ( Suppl i er)

public asynch createSupplier(asset: Supplier){
return await asset.save();

}

public asynch get SupplierByld(id: string){
const asset = await Supplier.get(id);
return asset;

}

@/al i dat or ( Suppl i er)

public asynch updat eSupplier(asset: Supplier){
return await asset.update();

}

public asynch del eteSupplier(id: string){
const result = await Supplier.delete(id);
return result;

}

public asynch get SupplierH storyByld(id: string){
const result = await Supplier.history(id);
return result;
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@/al i dat or (yup.string(), yup.string())

public asynch get SupplierByRange(startld: string, endld: string){
const result = await Supplier.getByRange(startld, endld);
return result;

Model Methods

save
The save method adds the caller asset details to the ledger.

This method calls the Hyperledger Fabric put St at e internally. All marshalling/
unmarshalling is handled internally.

<Asset >. save(extraMetadata?: any): Pronise<any>

Parameters:

e extraMetadata : any (optional) — To save metadata apart from the asset into the
ledger.

Returns:

*  Prom se<any> - Returns a promise on completion

Example:

@/al i dat or ( Suppl i er)

public async createSupplier(asset: Supplier) {
return await asset.save();

}

get
The get method is a static method of Cchai nWobdel class which is inherited by the
concrete model classes of { chai ncodeNane} . nodel .t s.

This returns an asset of <Asset > if i d is found in the ledger and has the same type as
<Asset >. This method calls the Hyperledger Fabric get St at e method internally. Even
though any asset with giveni d is returned from the ledger, our method will take care
of casting into the caller Mbdel type.

If you would like to return any asset by the given i d, use the generic controller method
get Asset Byl d.

<Asset>.get (id: string): Pronise<asset>

Parameters:

e id: string-Key used to save data into the ledger.

Returns:
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* Promse: <Asset> - Returns object of type <Asset >. Even though any asset with
given i d is returned from the ledger, this method will take care of casting into the
caller Asset type. If the asset returned from the ledger is not of the Asset type,
then it throws an error. This check is done by the read-only asset Type property in
the Model class.

Example:

public async getSupplierByld: string) {
const asset = await Supplier.get(id);
return asset;

In the example, asset is of the type Suppl i er.

update
The updat e method updates the caller asset details in the ledger. This method returns
a promise.

This method calls the Hyperledger Fabric put St at e internally. All the marshalling/
unmarshalling is handled internally.

<Asset >. updat e(extraMet adat a?: any): Prom se<any>

Parameters:

e extraMetadata : any (optional) — To save metadata apart from the asset into the
ledger.

Returns:

e Prom se<any> - Returns a promise on completion

Example:

@/al i dat or (Suppl i er)

public async updateSupplier(asset: Supplier) {
return await asset.update();

}

delete
This deletes the asset from the ledger given by i d if it exists. This method calls the
Hyperledger Fabric del et eSt at e method internally.

The del et e method is a static method of Cchai nMbdel class which is inherited by the
concrete Model classes of { chai ncodeNane}. nodel . ts.

<Asset>. delete(id: string): Pronise<any>

Parameters:

 id: string—Key used to save data into the ledger.
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Returns:

* Prom se <any> - Returns a promise on completion.

Example:

public async del eteSupplier(id: string) {
const result = await Supplier.delete(id);
return result;

history

The history method is a static method of Ochai nvbdel class which is inherited by

the concrete Mdel classes of { chai ncodeNane} . nodel . t s. This returns the asset
history given by i d from the ledger, if it exists.

This method calls the Hyperledger Fabric get Hi st or yFor Key method internally.
<Asset>. history(id: string): Prom se<any[]>

Parameters:

e id: string—-Key used to save data into the ledger.

Returns:

e Prom se <any[]> - Returns any [] on completion.

Example

public async get SupplierH storyByld(id: string) {
const result = await Supplier.history(id);
return result;

Example of the returned asset history for get Suppl i er Hi st or yByl d:

[

{
"trxld":
" 8ef 4eae6389€9d592a475¢c47d7d9f €6253618ca3aelbcf 77b5de57be6d6¢3829",

"tineStanmp": 1602568005,

"isDelete": false,

"value": {
"asset Type": "supp.supplier",
"supplierld": "s01",
"rawwvat eri al Avai | abl e": 10,
"l'icense": "abcdabcdabcd",
“expiryDate": "2020-05-28T18: 30: 00. 000Z",
"active": true

C-26



ORACLE

Appendix C
Using the Blockchain App Builder Command Line Interface

{
"trxlid":
"92c¢772ce4lab75aec2c05d17d7¢ca9238ce85¢33795308296eabf d41ad34e1499",

"tineStanmp": 1602568147,

"isDelete": false,

"value": {
"asset Type": "supp.supplier”,
"supplierld": "s01",
"rawMat eri al Avai | abl e": 15,
"l'icense": "valid license",
"expiryDate": "2020-05-28T18: 30: 00. 000Z",
"active": true

getByRange
The get ByRange method is a static method of Cchai nMbdel class which is inherited by
the concrete Mdel classes of { chai ncodeNane} . nodel . ts.

This returns a list of asset between the range start | d and endl d. This method calls
the Hyperledger Fabric get St at eByRange method internally.

Even though any asset with given i d is returned from the ledger, our method will take
care of casting into the caller Mbdel type. In above example, resul t array is of the
type Suppl i er. If the asset returned from ledger is not of the Mbdel type, then it will
not be included in the list. This check is done by the read-only asset Type property in
the Model class.

If you would like to return all the assets between the range start|d and endl d, use
the generic controller method get Asset sByRange.

<Asset >. get ByRange(startld: string, endld: string): Pronise<Asset[]>

Parameters:
e startld : string— Starting key of the range. Included in the range.

e endld : string— Ending key of the range. Excluded of the range.

Returns:

e Promse< Asset[ ] >- Returns array of <Asset > on completion.

Example:

@/al idator(yup.string(), yup.string())

public async get SupplierByRange(startld: string, endld: string){
const result = await Supplier.getByRange(startld, endld);
return result;
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getld
When the asset has a derived key as | d, you can use this method to get a derived ID.
This method will return an error if the derived key contains % (timestamp).

Parameters:

* obj ect — Object should contain all the properties on which the derived key is
dependent.

Returns:

* Returns the derived key as a string.

Example:

@/al i dat or (yup.string(), yup.string())
public async custonCetterForSupplier(license: string, name: string){
et object = {
license : license,
nane: nanme

}
const id = await Supplier.getlD{object);
return Supplier.get(id);

Controller Method Details

Apart from the above model CRUD and non-CRUD methods, Blockchain App Builder
provides out-of-the box support for other Hyperledger Fabric methods from our
controller. These methods are:

* getAssetByld

* get Asset sByRange

° getAssetHi storyByld

e query

* generat eConposi t eKey
* get ByConposi t eKey

e getTransactionld

e get TransactionTi mest anp
e get Transactionl nvoker
e getChannel ID

e getCreator

e getSi gnedProposal

e getArgs

e getStringArgs

* getMplD

e get NetworkStub
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These methods are available with t hi s context itself in the Control | er class. For
example:

public async get Model Byld(id: string) {
const asset = await this.getAssetByld(id);
return asset;

}

@/al i dat or (yup.string(), yup.string())

public async get Model sByRange(startld: string, endld: string) {
const asset = await this.getAssetsByRange(startld, endld);
return asset;

}
public async get Model Hi storyByld(id: string) {

const result = await this.getAssetHistoryByld(id);
return result;

getAssetByld
The get Asset Byl d method returns asset based on i d provided. This is a generic
method and be used to get asset of any type.

t hi s< Cchai nControl | er>. get AssetByld(id: string): Pronise<byte[]>

Parameters:

« id: string—-Key used to save data into the ledger.

Returns:

e Promse <byte [ ]>- Returns promise on completion. You have to convert
byt e[] into an object.

getAssetsByRange

The get Asset sByRange method returns all assets present from start | d (inclusive) to
endl d (exclusive) irrespective of asset types. This is a generic method and can be
used to get assets of any type.

t hi s<Cchai nControl | er>. get Asset sByRange(start!d: string, endld:
string):
Prom se<shimlterators. StateQuerylterator>

Parameters:
e startld : string— Starting key of the range. Included in the range.

 endld : string— Ending key of the range. Excluded of the range.

Returns:

e« Promse< shimlterators. StateQuerylterator> - Returns an iterator on
completion. You have to iterate over it.

ORACLE C-29



ORACLE

Appendix C
Using the Blockchain App Builder Command Line Interface

getAssetHistoryByld
The get Asset Hi st or yByl d method returns history iterator of an asset for i d provided.

t hi s<Cchai nControl | er>. get Asset Hi st oryByl d(id: string):
Proni se<shim Iterators. H storyQuerylterator>

Parameters:

e id: string—-Key used to save data into the ledger.

Returns:
e Promse<shimlterators. H storyQuerylterator>-Returns a history query
iterator. You have to iterate over it.

query
The query method will run a Rich SQL/Couch DB query over the ledger. This method
is only supported for remote deployment on Oracle Blockchain Platform. This is a
generic method for executing SQL queries on the ledger.

t hi s<Cchai nControl | er>. query(queryStr: string):
Prom se<shimlterators. StateQuerylterator>

Parameters:

e queryStr : string- Rich SQL/Couch DB query.

Returns:

 Promse<shimlterators. StateQuerylterator>-Returns a state query iterator.
You have to iterate over it.

generateCompositeKey
This method generates and returns the composite key based on the i ndexNane and
the attributes given in the arguments.

t hi s<Cchai nControl | er>. gener at eConposi t eKey(i ndexNane: string,
attributes:
string[]): string

Parameters:

e indexName : string - Object Type of the key used to save data into the ledger.

e attributes: string[ ] - Attributes based on which composite key will be
formed.

Returns:

e string - Returns a composite key.
getByCompositeKey
This method returns the asset that matches the key and the column given in the

attribute parameter while creating composite key. i ndexCf | d parameter indicates
the index of the key returned in the array of stub method Spl i t Conposi t eKey.
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Internally this method calls Hyperledger Fabric’s get St at eByParti al Conposi t eKey,
spl it ConpositeKey and get St at e.

t hi s<Cchai nCont rol | er>. get ByConposi t eKey(key: string, colums:
string[],
i ndexOf 1'd: nunber): Prom se<any []>

Parameters:
* key: string— Key used to save data into ledger.
e colums: string[ ] - Attributes based on key is generated.

* indexCfld: nunber - Index of attribute to be retrieved from Key.

Returns:

e Promse< any [ ] - Returns any[] on completion.

getTransactionld
Returns the transaction ID for the current chaincode invocation request. The
transaction ID uniquely identifies the transaction within the scope of the channel.

t hi s<Cchai nControl | er>. get Transactionld(): string

Parameters:

e none

Returns:

e string - Returns the transaction ID for the current chaincode invocation request.

getTransactionTimestamp

Returns the timestamp when the transaction was created. This is taken from the
transaction Channel Header , therefore it will indicate the client's timestamp, and will
have the same value across all endorsers.

t hi s<Cchai nControl | er>. get Transacti onTi mestanp(): Ti nestanp

Parameters:

e id: string—Key used to save data into the ledger.

Returns:

e Tinestanp - Returns the timestamp when the transaction was created.

getTransactionlnvoker
Returns the caller of the transaction from the Transient map property
bcsRestCientld.

t hi s<Cchai nControl | er>. get Transacti onl nvoker(): string

Parameters:
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e none

Returns:

e string - Returns the caller of the transaction.

getChannel ID
Returns the channel ID for the proposal for chaincode to process.

t hi s<Qchai nControl | er>. get Channel I D(): string

Parameters:

° none

Returns:

e string - Returns the channel ID.

getCreator
Returns the identity object of the chaincode invocation's submitter.

t hi s<Cchai nControl | er>.getCreator(): shim Serializedldentity

Parameters:

e none

Returns:

e shimSerializedldentity - Returns identity object.

getSignedProposal
Returns a fully decoded object of the signed transaction proposal.

t hi s<Cchai nControl | er>. get Si gnedPr oposal ():
shi m Chai ncodePr oposal . Si gnedPr oposal

Parameters:

e none

Returns:

e shi m Chai ncodePr oposal . Si gnedPr oposal - Returns decoded object of the
signed transaction proposal.

getArgs
Returns the arguments as array of strings from the chaincode invocation request.

t hi s<Cchai nControl | er>. getArgs(): string[]

Parameters:
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e none

Returns:

e string [ ] - Returns arguments as array of strings from the chaincode
invocation.

getStringArgs
Returns the arguments as array of strings from the chaincode invocation request.

t hi s<Cchai nControl | er>.getStringArgs(): string[]

Parameters:

° none

Returns:

e« string [ ] - Returns arguments as array of strings from the chaincode
invocation.

getMspID
Returns the MSP ID of the invoking identity.

t hi s<Cchai nControl | er>. get Mspl D(): string

Parameters:

e none

Returns:

e string - Returns the MSP ID of the invoking identity.

getNetworkStub
The user can get access to the shim stub by calling get Net wor kSt ub method. This will
help user to write its own implementation of working directly with the assets.

t hi s<Cchai nControl | er>. get Net wor kSt ub(): shi m Chai ncodeSt ub

Parameters:

. none

Returns:

e shi m Chai ncodeSt ub - Returns chaincode network stub.

Custom Methods

The following custom methods were generated from our example specification file.
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The execut eQuery shows how SQL rich queries can be called. The validators against
the arguments are added automatically by Blockchain App Builder based on the type
of the argument specified in the specification file.

/**

*

* BDB sql rich queries can be executed in OBP CS/EE
* This nethod can be invoked only when connected to remote OBP CS/ EE
net wor k.
*/
@/al i dat or (yup. string()}
public async executeQuery(query: string) {
const result = await CchainController.query(query);
return result;
}
@/al i dat or (yup.string(), yup.nunber()}
public async fetchRawvaterial (supplierld: string, rawwvaterial Supply:
nunber) {
}
@/al i dat or (yup.string(), yup.string(), yup.nunber())
public async get Rawivat eri al FronSuppl i er (manufacturerld: string,

supplierld: string, rawwaterial Supply: nunber) {

}

@/al i dat or (yup. string(), yup.number(), yup.nunber())
public async createProducts(mnufacturerld: string,
rawiat eri al Consuned: nunber, productsCreated: nunber) {

}

public async sendProductsToDi stribution() {
}

Init Method

We have provided one i ni t method in the controller with an empty definition. This
method will be called by the Hyperledger Fabric | ni t method during first time
instantiating or upgrading the chaincode.

export class TestTsProjectController extends Cchai nController {
public async init(parans: any) {
return;

If you would like to initialize any application state at this point, you can use this method
to do that.

Scaffolded Go Chaincode Project

ORACLE

Blockchain App Builder takes the input from your specification file and generates a
fully-functional scaffolded chaincode project.

If the chaincode project is in the Go language, the scaffolded project contains three
main files:
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°* main.go
e <chai ncodeNanme>. nodel . go
e <chai ncodeNane>. control | er. go

All the necessary libraries are installed and packaged.

The <chai ncodeNane>. nodel . go contains multiple asset definitions and

<chai ncodeNane>. control | er. go contains the asset's behavior and CRUD
methods. The various Go struct tags and packages in nodel . go and

control | er. go provide support for features like automatic validation of arguments,
marshalling/unmarshalling of arguments, transparent persistence capability (ORM)
and calling rich queries.

The scaffolded project can be found in $GOPATH sr ¢/ exanpl e. cont
<chai ncodeNane>

Reference:

e Validators

*  Model

e Composite Key Methods
*  Stub Method

*  Other Methods

«  Utility Package

«  Controller

* CRUD Methods
¢ Custom Methods
e Init Method

Validators

Id
id:"true"

This validator identifies the property which uniquely defines the underlying model. The
asset is saved by the value in this key. This validator automatically applies when a
new Go project is scaffolded.

In the below screenshot " Suppl i erl d" is the key for the supplier asset and has a tag
property id:"true" for the Supplierld property.

type Supplier struct {

Supplierld string "json:"Supplierld"
val i date:"string, mandatory" id:"true™

RawMat eri al Avai | abl e i nt "json: "RawMat eri al Avai | abl e"
validate:"int,mn=0""

Li cense string "json:"License"
val idate:"string, mn=10""

Expi ryDat e date. Date "json: "ExpiryDat e"
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val i dat e: "dat e, bef or e=2020- 06- 26""

Active bool "json:"Active"
val i date:"bool " default :"true"
Met adat a interface{}
"json:"Metadata, omitenpty"’
}
Derived

derived: "strategy, al gorithmformat"

This decorator is used for defining the attribute derived from other properties. This
decorator has two mandatory parameters:

e strategy: takes values of concat or hash. Requires an additional parameter
al gorit hmif hash is selected. The default algorithm is sha256; nd5 is also
supported.

- format: takes an array of specification strings and values to be used by the
strategy.

type Supplier struct{
Asset Type string 'json:"Asset Type" final:"chaincodel. Supplier
Supplierld string 'json:"Supplierld"

validate:"string” id:"true" mandatory:"true"

derived: "strat egy=hash, al gori t h=sha256, f or mat =I ND%d %2, Li cense, Narme"'

Narre string ‘'json:"Nane" validate:"string, mn=2, max=4""

Li cense string 'json:"License" validate:"string, mn=2, max=4""
}
Mandatory

val i dat e: "mandat or y"
This marks the following property as mandatory and cannot be skipped while saving

to the ledger. If skipped it throws an error. In the below example, "Suppl i erl d" has a
val i dat e: "nandat ory" tag.

Type Supplier struct {

Supplierld string "json:"Supplierld"
validate:"string, mndatory" id:"true"'

RawMat eri al Avai | abl e i nt "] son: " RawMat eri al Avai | abl e"
validate:"int, mn=0""

Li cense string "json:"License"
val i date:"string, mn=10""

Expi ryDat e date.Date 'json:"ExpiryDate"
val i dat e: "dat e, bef or e=2020- 06- 26"

Active bool "json:"Active" validate: "bool"
default :"true"'

Met adat a interface{} 'json:"Metadata,omtenpty"'
}
Default

defaul t: " <paranp"
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This states that the following property can have a default value. The default value
in the default tag is used when the property is skipped while saving to the ledger.
In the below example property, Acti ve has a default value of t r ue, provided as tag
defaul t:"true"

Type Supplier struct {

Supplierld string "json:"Supplierld"
val idate:"string, mndatory" id:"true"'

RawMat eri al Avai | able int "json: " RawMat eri al Avai | abl e"
validate:"int, mn=0""'

Li cense string "json:"License"
val idate:"string, mn=10""

Expi ryDat e date. Date "json: " ExpiryDat e"
val i dat e: "dat e, bef or e=2020- 06- 26"

Active bool "json:"Active" validate: "bool"
default :"true"'

Met adat a interface{} 'json:"Mtadata,omtenpty"

}

Validate types
Basic Go types are validated for a property by defining a validate tag. These are the
validate tags based on types:

e string: val i date: "string"

e date:validate: "date"

e number:validate: "int

e boolean: val i date: "bool"

Min validator
val i dat e: " m n=<par an"

Using the min validator, minimum value can be set for a property of type number and
string.

For type int: In the example, Rawivat eri al Avai | abl e property has a minimum value
of 0 and if a value less than 0 is applied to RawMat er i al Avai | abl e an error will be
returned.

For type string: For the string type minimum validator will check the length of the
string with the provided value. Therefore, in the below example the Li cense property
has to be minimum 10 characters long.

Example:

Type Supplier struct {

Supplierld string "json:"Supplierld"
validate:"string, mandatory" id:"true"'

RawMat eri al Avail able int 'json: " RawMat eri al Avai | abl e"
validate:"int, mn=0""

Li cense string "json:"License"
val idate:"string, mn=10""

Expi ryDat e date. Date "json: " ExpiryDat e"
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val i dat e: "dat e, bef or e=2020- 06- 26""

Active bool "json:"Active" validate: "bool"
default :"true"
Met adat a interface{} 'json:"Metadata,omtenpty"

}

Max validator
val i dat e: " max=<par anm"

Using the max validator, the maximum value can be set for a property of type number
and string.

For type int: Like the min validator, for type int, if a value provided for the structfiel d
is greater than the value provided in the validator then an error will be returned.

For type string: Like the min validator, max validator will also check the length of the
string with given value. In the example, the Doni an property has a maximum value
of 50, so if the Domai n property has a string length more than 50 characters, then an
error message will be returned.

type Retailer struct {

Retailerld string "json:"Retailerld"
val idate:"string, mndatory" id:"true"'

Product sOr der ed i nt "json:"Product sOrdered"
val i date:"int, mandatory"'

Product sAvail abl e int "j son: " Product sAvai | abl e"
validate:"int" default:"1"'

Product sSol d i nt "j son:"Product sSol d"
validate:"int"'

Renmar ks string 'json:"Remarks" validate:"string"
default :"open for business"'

[tens [Tint "json:"ltens"
val i date: "array=int, range=| - 5"

Donai n string "j son: " Donai n"
val i date:"url, ni n=30, max=50""

Met adat a interface{} 'json:"Metadata, onitenpty"’

}

Date validators
Before validator:

val i dat e: " bef or e=<par anp"

The before validator validates a property of type dat e to have a value less than the
specified in parameter.

In this example, the Expi r yDat e property should be before " 2020- 06- 26" and if not it
will return an error.

Type Supplier struct {
Supplierld string "json:"Supplierld"
validate:"string, mandatory" id:"true"'
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Rawwvat eri al Avai | able int "json:"RawMat eri al Avai | abl e"
val i date:"int, mn=0""'

Li cense string "json:"License"
val idate:"string, mn=10""

Expi ryDat e date. Date "j son: " Expi ryDat e"
val i dat e: "dat e, bef or e=2020- 06- 26"

Active bool "json:"Active" validate: "bool"
default :"true™

Met adat a interface{} 'json:"Metadata,omtenpty"

}

After validator:
val i dat e: "af t er =<par am"

The before validator validates a property of type dat e to have a value greater than the
specified in parameter.

In this example, the Conpl et i onDat e property should be after "2020- 06- 26" and if not
it will return an error.

Type Supplier struct {

Manuf acturerld string "json:"Manufacturer!|d"
val idate:"string, mndatory" id:"true"'

RawMat eri al Avai | able int "json: " RawMat eri al Avai | abl e"
val i date:"int, max=8""

Product sAvai | abl e i nt "json:"Product sAvai | abl e"
validate:"int"'

Conpl eti onDat e date. Date "json: " Conpl eti onDat e"
val i dat e: "dat e, af t er =2020- 06- 26"

Met adat a interface{} 'json:"Mtadata,omtenpty"

}

URL validator
val i date:"url"

The URL validator will validate a property for URL strings.

In this example, the Donai n property has to be a valid URL.

type Retailer struct {

Retailerld string "json:"Retailerld"
val idate:"string, mndatory" id:"true"'

Product sOr der ed i nt "json:"Product sOr dered"
val i date:"int, mandat ory"

Product sAvail abl e int "j son: " Product sAvai | abl e"
validate:"int" default:"1"'

Product sSol d i nt " j son:"Product sSol d"
validate:"int"'

Remar ks string "json:"Remarks" validate:"string"
default :"open for business"'

[tens [Tint "json:"ltens"
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val i date: "array=int, range=| - 5"

Domai n string 'j son: " Donai n"
val idate:"string,url, mn=30, max=50""
Met adat a interface{} 'json:"Metadata, onitenpty"'

}

Regexp validator
val i dat e: "r egexp=<par anp"

Regexp validator will validate property for the input regular expression.

In this example, the PhoneNunber property will validate for a mobile number as per the
regular expression.

type Custoner struct {

Cust orrer | d string "json:"Custonerld"

val idate:"string, mndatory" id:"true"'

Nare string "json:"Nane" validate:"string, mandatory"’
Product sBought i nt "json:"Product sBought" validate:"int"'

O ferApplied i nt "json:"COf ferApplied

validate :"int, nax=0""

PhoneNumber string

' son: * PhoneNunber " val i dat e: "string, regexp=A\ (2([0-9] {3})\)?[-. ]?
([0-91{3})[-. 12([0-9]{4})$"

Recei ved bool 'json:"Received" validate: "bool *'
Met adat a interface{} 'json:"Metadata,onmtenpty"
}

Multiple validators
Multiple validators can be applied a property.

In this example, the Donai n property has validation for a string, URL, and min and
max string length.

type Retailer struct {

Retailerld string "json:"Retailerld"
validate:"string, mndatory" id:"true"'

Product sOr der ed i nt "json:"Product sOrdered"
val i date:"int, mandat ory"

Product sAvail abl e int "json:"Product sAvai | abl e"
validate:"int" default:"1"'

Product sSol d i nt "j son:"Product sSol d"
validate:"int"'

Renmar ks string "json:"Remarks" validate:"string"
default :"open for business"'

[tens [Tint "json:"ltens"
val i date: "array=int, range=| -5"

Donai n string "j son: " Donai n"
val idate:"string,url, mn=30, max=50""

Met adat a interface{} 'json:"Metadata,omtenpty"

}
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Model
Asset Type Property

By default every struct will have an additional property called Asset Type. This property
can be useful in fetching only assets of this type. Any changes to this property

is ignored during create and update of asset. The property value by default is

<chai ncodeName>. <nodel Name>.

type Supplier struct {
Asset Type string 'json: "Asset Type" defaul t:"Test GoProject. Supplier

Supplierld string "json:"Supplierld"

val idate:"string, mndatory"” id:"true'

RawMat eri al Avai | able int 'json: "RawMat eri al Avai | abl e"
val i date:"int, mn=0""'

Li cense string "json:"License"

val i date:"string, mn=10""

Expi ryDat e date.Date 'json:"ExpiryDate"

val i dat e: "dat e, bef or e=2020- 06- 26"

Active bool "json:"Active" validate: "bool"
defaul t:"true"

Met adat a interface{} 'json:"Metadata,omtenpty"’
}

ORM

Go chaincodes implement Transparent Persistence Capability (ORM) with the model
package.

The following ORM methods are exposed via the model package:

model .Get
Queries the ledger for the stored asset based on the given ID.

func Get(ld string, result ...interface{}) (interface{}, error)

Parameters:
* 1d-The ID of the asset which is required from the ledger.

« result (interface{}) - Thisis an empty asset object of a particular type, which
is passed by reference. This object will contain the result from this method. To be
used only if type-specific result is required.

» asset (interface) - Empty asset object, which is passed by reference. This
object will contain the result from this method. To be used only if type-specific
result is required.

Returns:

e interface {} - Interface contains the asset in the form of
map[ string]interface{}. Before operating on this map, it is required to assert
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the obtained interface with type map[ string]interface{}. To convert this map
into an asset object, you can use the utility APl uti|. Convert Mapt oSt ruct (see:
Utility Package).

e error - Contains an error if returned, or is nil.

model .Update
Updates the provided asset in the ledger with the new values.

func Update(args ...interface{}) (interface{}, error)

Parameters:

 obj (interface) - The object that is required to be updated in the ledger
is passed by reference into this API with the new values. The input asset
is validated and verified according to the struct tags mentioned in the model
specification and then stored into the ledger.

Returns:
e interface{} - The saved asset is returned as an interface.

e error - Contains an error if returned, or is nil.

model .Save
Saves the asset to the ledger after validating on all the struct tags.

func Save(args ...interface{}) (interface{}, error)

Parameters:

-« obj/args[0] (interface{}) - The object that needs to be stored in the ledger is
passed by reference in this utility method.

 netadatal/args[1l] (interface{}) - This parameter is optional. It has been given
in order to facilitate you if you're required to store any metadata into the ledger
along with the asset at the runtime. This parameter can be skipped if no such
requirement exists.

Returns:
o interface {} - The asset is returned as an interface.

e« error - Contains an error if returned, or is nil.

model .Delete
Deletes the asset from the ledger.

func Delete(ld string) (interface{}, error)

Parameters:

 id (string) - The ID of the asset which is required to be deleted from the ledger.

Returns:
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 interface {} - Contains the asset being deleted in the form of
map[ string]interface{}.

model .GetByRange
Returns the list of assets by range of IDs.

func GetByRange(startKey string, endKey string, asset ...interface{})
([1map[string]interface{}, error)

Parameters:
e startkey (string) - Starting ID for the range of objects which are required.
» endkey (string) - End of the range of objects which are required.

e asset interface - (optional) Empty array of assets, which is passed by
reference. This array will contain the result from this method. To be used if type-
specific result is required.

Returns:

« []map[string]interface{} - This array contains the list of assets obtained from
the ledger. You can access the objects iterating over this array and asserting the
objects as map[string]interface{} and using utility to convert to asset object.

e error - Contains an error if returned, or is nil.

model .GetHistoryByld
Returns the history of the asset with the given ID.

func GetHistoryBylD(ld string) ([]interface{}, error)

Parameters:

e 1d (string) - ID of the asset for which the history is needed.

Returns:

« []interface{} - This slice contains the history of the asset obtained from
the ledger in form of slice of map[ string]interface{}. You can access each
history element by iterating over this slice and asserting the objects as
map[ string]interface{} and using utility to convert to asset object.

e error - Contains the error if observed.

model .Query

The query method will run a SQL/Couch DB query over the ledger. This method
is only supported for remote deployment on Oracle Blockchain Platform. This is a
generic method for executing SQL queries on the ledger.

func Query(queryString string) ([]interface{}, error)

Parameters:

e queryString (string) - Inputthe query string.
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Returns:

e« []interface{} - This will contain the output of the query. The result is in form
of slice of interfaces. You need to iterate over the slice and use the elements by
converting them to proper types.

e error - Contains the error if observed.

Composite Key Methods

model .GenerateCompositeKey
This method generates and returns the composite key based on the i ndexNane and
the attributes given in the arguments.

func Generat eConpositeKey(indexName string, attributes []string)
(string, error)

Parameters:

* indexName (string) - Object type of the composite key.

e attrbutes ([]string) - Attributes of the asset based on which the composite
key has to be formed.

Returns:

e string - This contains the composite key result.

e error - Contains the error if observed.

model .GetByCompositeKey

This method returns the asset that matches the key and the column given in the
parameters. The i ndex parameter indicates the index of the key returned in the array
of stub method Spl i t Conposi t eKey.

Internally this method calls Hyperledger Fabric's get St at eByParti al Conposi t eKey,
spl it Conposit eKey and get St at e.

func GetByConpositeKey(key string, colums []string, index int)
(interface{}, error)

Parameters:
* key (string) - Object type provided while creating composite key.

e colum ([]string) - This is the slice of attributes on which the ledger has to be
queried using the composite key.

e index(int) -Index of the attribute.

Returns:
 Interface{} - Contains the list of assets which are result of this method.

e error - Contains any errors if present.
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Stub Method

model .GetNetworkStub
This method will return the Hyperledger Fabric chai ncodeSt ub.

You can get access to the shim stub by calling the Get Net wor kSt ub method. This will
help you write your own implementation working directly with the assets.

func Get NetworkStub() shim Chai ncodeSt ublnterface

Parameters:

e none

Returns:

* shim Chai ncodeSt ubl nt erface - This is the Hyperledger Fabric chaincode stub.

Other Methods

e nodel . Get Transactionl d()

e nodel . Get Transacti onTi mest anp()
e nodel . Get Channel 1 D()

e nodel . CGetCreator()

e nodel . Get Si gnedPr oposal ()

e nodel . Get Args()

e nodel . CGet StringArgs()

e nodel.getld

model .GetTransactionld
Returns the transaction ID for the current chaincode invocation request. The
transaction ID uniquely identifies the transaction within the scope of the channel.

func GetTransactionld() string

Parameters:

° none

Returns:

e string - This contains the required transaction ID.

model .GetTransactionTimestamp

Returns the timestamp when the transaction was created. This is taken from the
transaction Channel Header , therefore it will indicate the client's timestamp, and will
have the same value across all endorsers.

func GetTransactionTimestanp() (*tinestanp. Ti nestanp, error)
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Parameters:

e none

Returns:
e timestanp. Ti mest anp - Contains the timestamp required.

e error - Contains any errors if present.

model .GetChannel ID
Returns the channel ID for the proposal for the chaincode to process.

func GetChannel ID() string

Parameters:

e none

Returns:

e string - Contains the required channel ID as a string.

model .GetCreator
Returns the identity object of the chaincode invocation's submitter

func GetCreator() ([]byte, error)

Parameters:

i none

Returns:
[ ]byte - Contains the required identity object serialized.

e error - Contains any errors if present.

model .GetSignedProposal
Returns a fully decoded object of the signed transaction proposal.

func Get Si gnedProposal () (*peer. Si gnedProposal, error)

Parameters:

° none

Returns:
e *peer. Si gnedProposal - Contains the required signed proposal object.

e error - Contains any errors if present.
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model .GetArgs
Returns the arguments as array of strings from the chaincode invocation request.

func GetArgs() [][]byte

Parameters:

° none

Returns:

e [ ][ ]byte - Contains the arguments passed.

model .GetStringArgs
Returns the arguments intended for the chaincode Init and Invoke as a string array.

func GetStringArgs() []string

Parameters:

e none

Returns:

e []string - Contains the required arguments as a string array.

model .getld
When the asset has a derived key as | d, you can use this method to get a derived ID.
This method will return an error if the derived key contains % (timestamp).

Parameters:

* object - Object should contain all the properties on which the derived key is
dependent.

Returns:

* Returns the derived key as a string.

Example:

func (t *Controller) CustonGetterForSupplier(License string, Nane
string)(interface{}, error){

var asset Supplier

asset. License = License

asset. Name = Name

id err := nodel.Getld(&asset)

if err !=nil {

return nil, fmt.Errorf("error in getting ID %", err.Error())

}
return t. Get SupplierByld(id)

Utility Package

The following methods in the utility package may be useful:
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util.CreateModel
Parses the provided JSON string and creates an asset object of the provided type.

func CreateMbdel (obj interface{}, inputString string) error

Parameters:

e inputString (string) - The input JSON string from which the object is to be
created.

e« obj (interface{}) - The reference of the object that is to be created from the
JSON string. This object will store the created model which is also validated as
per validator tags.

Returns:

e error - Contains any errors found while creating or validating the asset.

util.ConvertMapToStruct
Convert the provided map into object of provided type.

func ConvertMapToStruct (i nput Map map[string] (interface{}), resultStruct
interface{}) error

Parameters:

 inputMap (map[string](interface{})) - Map which needs to be converted into
the asset object.

« resultStruct (interface{}) - The reference of the required asset object which
needs to be generated from the map. Contains the result asset object required.

Returns:

e error - Contains any errors found while creating or validating the asset.

Controller
The Cont rol | er. go file implements the CRUD and custom methods for the assets.

You can create any number of classes, functions, or files, but only those methods
that are defined on chaincode struct are invokable from outside, the rest of them are
hidden.

CRUD Methods

As described in Input Specification File, you can specify which CRUD methods you
want generated in the specification file. For example, if you selected to generate all
methods, the result would be similar to:

1

/1 Supplier

1

func (t *ChainCode) CreateSupplier(inputString string) (interface{},
error) {

var obj Supplier
err := util.CreateMdel (&bj, inputString)
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if err '=nil {
return nil, err
!
return nodel . Save( &obj)
}
func (t *ChainCode) GetSupplierByld(id string) (interface{}, error) {
asset, err := nodel.Get(id)
return asset, err
}

func (t *Chai nCode) UpdateSupplier(inputString string) (interface{},
error) {

var obj Supplier

err := util.CreateMdel (&bj, inputstring)

if err '=nil {
return nil, err
!
return nodel . Updat e( &obj)

}

func (t *Chai nCode) DeleteSupplier(id string) (interface{}, error) {
return nodel . Del et e(id)

}
func (t *Chai nCode) Get SupplierHistoryByld(id string) (interface{},
error) {
historyArray, err := nodel.GetH storyByl d(id)
return historyArray, err
}

func (t *Chai nCode) Get SupplierByRange(startkey string, endKey string)
(interface{}, error) {

assetArray, err := nodel.Get ByRange(startkey, endKey)

return assetArray, err

Custom Methods
The following custom methods were generated from our example specification file.

The execut eQuery shows how SQL rich queries can be called. The validators against
the arguments are added automatically by Blockchain App Builder based on the type
of the argument specified in the specification file.

You can implement the functionality as per the business logic.

Il

/1 Cust om Met hods

Il

/*

* BDB sql rich queries can be executed in OBP CS/EE

* This method can be invoked only when connected to renote OBP CS/EE
net wor k.

*/
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func (t *Chai nCode) ExecuteQuery(inputQuery string) (interface{},
error) {

resultArray, err := model. Query(inputQuery)

return resultArray, err

}

func (t *Chai nCode) FetchRawMaterial (supplierld string,
rawvat eri al Supply int) (interface{}, error) {
return nil, nil

}

func (t *Chai nCode) Get RawMateri al FronSupplier(manufacturerld string,
supplierld string, rawvaterial Supply int) (interface{} error) {
return nil, nil

}

Func (t *Chai nCode) CreateProducts(manufacturerld string,
rawivat eri al Consuned int, productsCreated int) (interface{}, error) {

return nil, nil

}

func (t *Chai nCode) SendProductsToDistribution() (interface{}, error) {
return nil, nil

}

For Go chaincodes, every custom method should return two values: empty interface,
error. For example:

func (t *Controller) FetchRawvaterial (supplierld string,
rawMat erial Supply int) (interface{}, error) {
return nil, nil

}
Init Method

We have provided one i nit method in the controller with an empty definition. This
method will be called by the Hyperledger Fabric | ni t method during first time
instantiation or upgrade of a chaincode.

type Controller struct {

}

func (t *Controller) Init(args string) (interface{}, error)
{ return nil, nil

}

If you would like to initialize any application state at this point, you can use this method
to do that.

Deploy Your Chaincode Using the CLI

Once your chaincode project is created, you can deploy it locally to the automatically
generated Hyperledger Fabric network, or remotely to your Oracle Blockchain Platform
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Cloud or Enterprise Edition. You can also package the chaincode project for manual
deployment to Oracle Blockchain Platform.

»  Deploy Your Chaincode to a Local Hyperledger Fabric Network
»  Deploy Your Chaincode to a Remote Oracle Blockchain Platform Network

» Package Your Chaincode Project for Manual Deployment to Oracle Blockchain
Platform

Deploy Your Chaincode to a Local Hyperledger Fabric Network

ORACLE

Once you have created your chaincode project, you can deploy it to a local
Hyperledger Fabric network. This basic single-channel network is created for you
when you install Blockchain App Builder.

The Blockchain App Builder ochai n run command starts the Hyperledger Fabric
network, other services, and installs and instantiates the chaincode for you.

ny- mac: GOPr oj ect nynane$ ochain run -h
Usage: run [options] [...args]
Run chai ncode project locally in debug node.

Argunents
[...args] (optional) Chaincode instantiate argunents. Arguments shoul d
be space separat ed.

Opti ons:

-h, --help out put command usage infornation

-D, --debug enabl e debug | oggi ng

-P, --debug-port (optional) specify debug process port

-b, --build (optional) rebuild runtine if already exists

-p, --project (optional) Path to Chaincode project to run. If not

specified, it defaults to current directory.

Exampl es :
$> ochain run

If you would like to see the debug logs, you can pass the - - debug option to the
command. You can run the basic network and deploy the chaincode on a different port
from the default by passing the - - port option to the command.

Verifying

The following logs show that the chaincode has been installed and instantiated
successfully.

my- mac: TSProj ect mynane$ ochain run

Recreating orderer.exanple.com... done
Recreating ca. exanple.com... done
Recreating peer0.orgl. exanple.com... done

[ 2020- 09-23T18: 04:09.132] [INFQ default -

—=========== Started Install Chai ncode ============

[ 2020- 09- 23T18: 04: 09. 193] [INFQ default Chai ncode TSProject:| not
install ed.

[ 2020- 09- 23T18: 04: 09. 317] [INFQ default - Successfully sent install
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Proposal and recei ved Proposal Response
[ 2020- 09- 23T18: 04: 09. 317] [INFQ defaul t
chai ncode TSProj ect

[ 2020- 09- 23T18: 04: 09. 317] [INFQ default -

============ Finished Install Chai ncode ============

[ 2020- 09- 23T18: 04: 09. 317] [INFQ default - Successfully installed
chai ncode TSProj ect

[ 2020- 09- 23T18: 04: 09. 318] [INFQ defaul t
============ gtarted instantiate Chaincode ============

[ 2020- 09- 23T18: 04: 09. 366] [INFQ] default - Successfully sent Proposal
and recei ved Proposal Response

[ 2020- 09-23T18: 04: 11.434] [INFQ default - The chaincode instantiate
transaction has been committed on peer |ocal host: 7051

[ 2020- 09-23T18: 04: 11.434] [INFQ default - The chaincode instantiate
transaction was valid.

[ 2020- 09- 23T18: 04: 11. 435] [INFQ default - Successfully sent
transaction to the orderer.

[ 2020- 09- 23T18: 04: 11.435] [INFQ default - Successfully instantiated
chai ncode TSProj ect on channel nychannel

[2020- 09- 23T18: 04: 11.435] [INFQ default -

============ Fi ni shed instantiate Chaincode ============

[ 2020- 09- 23T18: 04: 11. 4351 INFQ default - Successfully instantiated
chai ncode TSProj ect on channel nychannel

I NFO (Runtine): Chaincode TSProject installed and ready:

I NFO (RunCommand): Chai ncode TSProj ect depl oyed

Successful Iy installed

Troubleshooting

You may encounter the following issues when running your chaincode project on a
local network.

Missing Go permissions

While installing Go chaincode project in local network, you might see an error similar
to the following:

My- Mac: GoProj nynanme$ ochain run

Starting ca.exanple.com ... done
Starting orderer.exanple.com... done
Starting peer0.orgl.exanmple.com... done

I NFO (Runtime): 2020/06/22 22:57:09 build started
INFO (Runtime): Building ....

INFO (Runtine): go build runtine/cgo: copying /Users/nynane/

Li brary/ Caches/ go-buil d/f8/.....d: open /usr/local/go/pkg/darw n_and64/
runtine/

€go.a: pernission denied

ERROR (Runtinme): go build runtine/cgo: copying /Users/nyname/Library/

Caches/ go-build/f8/.......d: open /usr/l|ocal /go/ pkg/ darwi n_and64/runti me/
€go.a: pernission denied
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INFO (Runtine): An error occurred while building: exit status 1

St oppi ng peer0.orgl.exnple.com... done
St oppi ng ca. exanpl e. com ... done
St oppi ng orderer. exanple.con ... done

This is due to missing permissions for Go. This error has been seen only in Mac OS.
This is a known issue:

*  https://github.com/golang/go/issues/37962
* https://github.com/golang/go/issues/24674
*  https://github.com/udhos/update-golang/issues/15

Solution: change the permissions of your $GOROOT and try ochai n run again:

sudo chnod -R 777 /usr/local /go

Instantiation failure
Due to instantiation failure, corrupt instantiation, Docker peer container full, or Docker
peer was killed in local network, you may see an error similar to:

============ Started instantiate Chai ncode ============

[ 2028-19-01T19: 25:1 0. 372] [ERROR] default - Error instantiating
Chai ncode Gol Il @ on channel nychannel, detailed

error: Error: error starting container: error starting container
Failed to generate platformspecific docker

build: Failed to pull hyperledger/fabric-ccenv:latest : APl error
(404): manifest for hyperledger/

fabric-ccenv:|latest not found: manifest unknown: manifest unknown
[2020- 19- 01T19: 25: 10. 372] (INFO) default -

============ Fi ni shed instantiate Chai ncode ============

[ 2020-19-01119: 25: 10. 372] [ERROR] default - Error: Error instantiating
Chai ncode CGol 101 on channel mnychannel

detailed error: Error: error starting container: error starting
container: Failed to generate platfomspecific

docker build: Failed to pull hyperledger/fabric-ccenv: latest : APl
error (404): manifest for hyperledger/

fabric-ccenv:lalest not found: manifest unknown: manifest unknown
exited: signal: terninated

INFO exited: signal: termnated

ERROR: Error in Chaincode depl oynent

This is due to a peer container not able to start up properly again.

Solution: try the ochai n run command again, but with the - b option. This option
rebuilds the runtime for you.

ochain run -b
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Environment Rebuild Required
You may see an error similar to:

Starting ca.exanple.com...

Starting orderer.exanple.com...

Starting orderer.exanple.com... error

ERROR: for orderer.exanple.com

Cannot start service orderer.exanmpl e.com

error while creating nount source

path '/host_mt/c/ Users/opc/.vscode/ ext ensi ons/ oracl e. oracl e-

bl ockchai n- 1. 4. 0/ node_nodul es/ @r acl e/ ochai n-cli/runtine/ network/ basi c-
network/config': nkdir /host_mt/c/ Users/opc/.vscode/ ext ensi ons/

oracl e. oracl e-bl ockchain-1.4.0: operation not pernitted

Starting ca.exanple.com.. error

ERROR: for ca.exanple.com

Cannot start service ca.exanple.com error while

creating nount source path '/host_mt/c/ Users/opc/.vscode/ ext ensi ons/
oracl e. oracl e- bl ockchai n- 1. 4. 0/ node_nodul es/ @r acl e/ ochai n-cli/runtine/
net wor k/ basi c- net wor k/ crypt o- conf i g/ peer Or gani zati ons/ or g1. exanpl e. coml
ca': nkdir /host_mt/c/ Users/opc/.vscode/ ext ensi ons/ oracl e. oracl e-

bl ockchain-1.4.0: operation not permitted

ERROR: for orderer.exanple.com

Cannot start service orderer.exanple.com error while

creating nount source path '/host_mt/c/ Users/opc/.vscode/ ext ensi ons/
oracl e. oracl e- bl ockchai n- 1. 4. 0/ node_nodul es/ @r acl e/ ochai n-cli/runtine/
net wor k/ basi c- network/ config': nkdir /host_mt/c/ Users/opc/.vscode/

ext ensi ons/ oracl e. oracl e-bl ockchain-1.4.0: operation not pernitted
ERROR: for ca.exanple.com

Cannot start service ca.exanple.com error while

creating nount source path '/host_mt/c/ Users/opc/.vscode/ ext ensi ons/
oracl e. oracl e- bl ockchai n- 1. 4. 0/ node_nodul es/ @r acl e/ ochai n-cli/runtine/
net wor k/ basi c- net wor k/ crypt o- conf i g/ peer Or gani zati ons/ or gl. exanpl e. conml
ca': nkdir /host_mt/c/ Users/opc/.vscode/ ext ensi ons/ oracl e. oracl e-

bl ockchain-1.4.0: operation not pernmitted

Encountered errors while bringing up the project.

ERROR Starting ca.exanple.com...

Starting orderer.exanple.com...

Starting orderer.exanple.com... error

ERROR: for orderer.exanple.com

Cannot start service orderer.exanple.com error while

creating nount source path '/host_mt/c/ Users/opc/.vscode/ ext ensi ons/
oracl e. oracl e- bl ockchai n- 1. 4. 0/ node_nodul es/ @r acl e/ ochai n-cli/runtine/
net wor k/ basi c- network/config': nkdir /host_mt/c/ Users/opc/.vscode/

ext ensi ons/ oracl e. oracl e-bl ockchain-1.4.0: operation not pernitted
Starting ca.exanple.com... error

ERROR. for ca.exanple.com

Cannot start service ca.exanple.com error while

creating nount source path '/host_mt/c/ Users/opc/.vscode/ ext ensi ons/
oracl e. oracl e- bl ockchai n- 1. 4. 0/ node_nodul es/ @r acl e/ ochai n-cli/runtine/
net wor k/ basi c- net wor k/ crypt o- conf i g/ peer Or gani zati ons/ or g1. exanpl e. coml
ca': nkdir /host_mt/c/ Users/opc/.vscode/ ext ensi ons/ oracl e. oracl e-

bl ockchain-1.4.0: operation not pernmitted

ERROR: for orderer.exanple.com
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Cannot start service orderer.exanple.com error while

creating nount source path '/host_mt/c/ Users/opc/.vscode/ ext ensi ons/
oracl e. oracl e- bl ockchai n- 1. 4. 0/ node_nodul es/ @r acl e/ ochai n-cli/runti ne/
net wor k/ basi c- network/ config': nkdir /host_mt/c/ Users/opc/.vscode/

ext ensi ons/ oracl e. oracl e-bl ockchain-1.4.0: operation not pernitted
ERROR: for ca.exanple.com

Cannot start service ca.exanple.com error while

creating nount source path '/host_mt/c/ Users/opc/.vscode/ ext ensi ons/
oracl e. oracl e- bl ockchai n- 1. 4. 0/ node_nodul es/ @r acl e/ ochai n-cli/runtine/
net wor k/ basi c- net wor k/ crypt o- conf i g/ peer Or gani zat i ons/ or g1. exanpl e. com
ca': nkdir /host_mt/c/ Users/opc/.vscode/ extensions/oracle. oracl e-

bl ockchain-1.4.0: operation not permitted

Encountered errors while bringing up the project.

ERROR: Error in Chaincode depl oynent

You need to rebuild your local environment:

ochain run -b

Deploy Your Chaincode to a Remote Oracle Blockchain Platform Network

ORACLE

Once you've instantiated and tested your chaincode project on a local network to
ensure it's working as designed, you can deploy it to Oracle Blockchain Platform.

Creating Your Connection Profile

You can download your connection profile from the Oracle Blockchain Platform

Cloud or Enterprise instance by navigating to the following location in your

instance's console: on the Developer Tools tab, Application Development, and then
Download the development package. Unzip the downloaded package. The contents
should look similar to:

artifacts
crypto
or derer Or gani zat i ons
peer Organi zat i ons
net wor k. yam

Retrieve your admin credentials from your instance's console: on the Network tab, find
your organization in the list. Click the More Actions icon for your organization, then
select Export Admin Credential from your organization.

1. Copy the admin certificate from the
admin credentialstoarti f act s/ crypt o/ or derer Organi zat i ons/
<i nst ance- nane>/ si gncert/ <i nst ance- nanme>- si gncert. pem
and artifacts/crypto/ peer Organi zati ons/ <i nst ance- nanme>/
si gncert/<i nstance-nane>-si gncert.pem

2. Copy the admin key from the admin
credentialstoarti fact s/ crypt o/ orderer Organi zati ons/
<i nst ance- nane>/ keyst or e/ <i nst ance- nane>- key. pem
and artifacts/crypto/ peer Organi zati ons/ <i nst ance- nanme>/
keyst or e/ <i nst ance- nanme>- key. pem
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< Note:

Keep in mind that if you're placing your connection profile in your project
folder, if you're synching this with a content repository such as Github you
might accidentally share your private keys. Ensure that everything private is
added to your . gi ti gnor e file.

Log In Using the ochain login Command

You need to log in to the Oracle Blockchain Platform instance before deploying. The
ochai n | ogi n command will help you to authenticate and log in. It will prompt you
asking for your username and password. The username and password are the same
as the blockchain instance details.

# Note:

The ochai n | ogi n must be run before deploying the chaincode to a remote
Oracle Blockchain Platform Cloud instance.

Usage: ochain login [options]
The following arguments can be used with this command:
my- mac: TSProj ect myname$ ochain login -h

Usage: login [options]
Login to Oracle Bl ockchain Cloud Service instance

Opt i ons
-h, --help out put command usage information
-0, --debug enabl e debug | oggi ng
-P, --project (optional) Path to Chaincode project to

deploy. If not specified, it defaults to current directory.

-d, --obp-dev-package (optional) Path to the downl oaded and
unzi pped Oracl e Bl ockchai n Devel opment Package. 1f not specified, it
defaul ts to CURRENT_DI RECTCRY/ obp

-u, --usernane (optional) A user name that has install
chaincode privileges. Contact your administrator for nore details.
-p, --password (optional) user password.
Exanpl es:

$> ochain login
$> ochain login -u john. doe
S> ochain login -u john.doe -p MyPassword!

The | ogi n command uses the path to your downloaded Oracle Blockchain
Development connection profile in the - d option. If not specified, it defaults to
<current _project_directory>/obp

If your login is successful, a message will be returned stating "Logi n Successful ".
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Deploy
Usage: ochai n deploy [options] [...args]

Following are the arguments and options taken by the ochai n depl oy command:

my- mac: TSProj ect mynane$ ochain deploy -h
Usage: deploy [options] [...args]
Depl oy chai ncode project to Oracle Bl ockchain C oud Service

Argunent s:
[...args] (optional) Chaincode instantiate arguments. Argunents
shoul d be comma separat ed.

Opt i ons
-h, --help out put conmmand usage information
-0, --debug enabl e debug | oggi ng
-P, --project (optional) Path to Chaincode project to

deploy. If not specified, it defaults to current directory.

-d, --obp-dev-package (optional) Path to the downl oaded and
unzi pped Oracl e Bl ockchai n Devel opment Package. 1f not specified, it
defaul ts to CURRENT_DI RECTCRY/ obp

-c, --channel (optional) Blockchain Platform channel
to depl oy chaincode to. If not specified, defaults to the 'default’
channel .

-u, --wait (optional) GRPC wait for ready tineout in
ml1iseconds.

-p, --usernane (optional) A user name that has install
chaincode privileges. Contact your administrator for nore details.

-V, --userversion (optional) A user-specified chaincode
version.

If a version isn't specified, for a new
chaincode it will start at vl and then increnent to v2, v3, and so on.

For an existing chaincode, vl.a wll
increment to vl.al, vl will increment to v2, and v1.0 will increnent
to vl 1.

Exanpl es:
$> ochain deploy -u john.doe -d <path to connection profile> -c
channel nane

Once the chaincode has successfully deployed to the remote Oracle Blockchain
Platform, the log will show that:

* It has successfully installed the chaincode project.

* It has successfully instantiated the chaincode on each peer and the channel.

Updating the Chaincode Project

The upgrade of the chaincode is handled automatically by Blockchain App Builder.
After you have made changes to your chaincode, just call the ochai n depl oy
command again - this will automatically perform the update for you.

If your update is successful, the log will show
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* It has successfully upgraded the chaincode version (for example from version 1.0
to 2.0).

* It has successfully installed the chaincode project.

* It has successfully instantiated the chaincode on each peer and the channel.

Troubleshoot the Deployment

You may encounter the following issues when deploying your chaincode project on
Oracle Blockchain Platform:

GRPC timeout error
While deploying to remote Oracle Blockchain Platform network, you may get the
following GRPC timeout error:

[ 2020- 09- 23T18: 40: 17. 923] [ERROR] default - Error Invoking chai ncode
"TSProject:" Failed to connect
before the deadline

This could be a network issue or GRPC wait timeout expired.

Deploy the chaincode again with - w <t i meout > option. By default the timeout is set to
10000 ms.

> ochain deploy -u idcga -d /Bl ockchai n/ DevTool s/ bpl/ oracl ebpl-
i nstance-info -w 30000

Package Your Chaincode Project for Manual Deployment to Oracle Blockchain

Platform

ORACLE

You can package your chaincode projects for manual deployment to Oracle Blockchain
Platform Cloud or Enterprise Edition.

Usage: ochai n package

The Package function creates a zip file containing only the build and distribution files
-the bi nary, | i bs, node_nodul es, and t est folders from your chaincode project
are not included. This zip can be manually uploaded to Oracle Blockchain Platform for
deployment.

my- mac: ~ nyname$ ochai n package -h
Usage: package [options]
Package and archive an Cchai n chai ncode proj ect

Options :
-h, --help out put command usage information
-D, --debug enabl e debug | oggi ng

-p, --project <path> Path to the Cchain chaincode project to be
packaged. If not specified, it defaults to current directory.

-0, --out <path> Path to the generated chaincode archive
file. If not specified, it defaults to current directory.
About :
This CLI command packages and archives an existing chaincode project
Exanpl es:

C-58



Appendix C
Using the Blockchain App Builder Command Line Interface

$> ochai n package --project <Path to the Cchain chai code project> —eut
<Path to the generated chaincode archive file>

When the command completes successfully, the location of the package will be
returned.

This command takes two optional arguments:

e --project
This option defines the location of the Blockchain App Builder chaincode project to
be packaged. If not specified, it defaults to the current directory.

e --o0ut
This option can be used to give the output path of the generated archive file. If not
specified, it defaults to the current directory.

Example:

> ochai n package -p /Bl ockchai n/ DevTool s/ bpl/ CC -0 /Bl ockchai n/
DevTool s/ bpl/ out put

"Your chaincode project has been packaged at /Bl ockchai n/ DevTool s/ bpl/
out put/ CC. zi p"

Test Your Chaincode Using the CLI

If your chaincode is running on a network, you can test any of the generated methods.
Additionally, If you chose to create the execut eQuery method during your chaincode
development, you can run SQL rich queries if your chaincode is deployed to an Oracle
Blockchain Platform network.

» Test Your Chaincode on a Local Hyperledger Fabric Network
e Test Your Chaincode on a Remote Oracle Blockchain Platform Network
» Execute Berkeley DB SQL Rich Queries

Test Your Chaincode on a Local Hyperledger Fabric Network

ORACLE

Once your chaincode project is running on a local network, you can test it.

Open a new shell and navigate to the project directory to interact with your
chaincodes. After a chaincode is installed and instantiated, you can submit
transactions to the functions inside your chaincode by using the ochai n i nvoke and
ochai n query commands.

ochain invoke
Usage: ochai n invoke <methodName> <met hodAr gument s>

The following are arguments and options taken by the ochai n i nvoke command:
my- mac: TSProj ect nmynanme$ ochain invoke -h

Usage: invoke [options] <methodNane> [...args]

I nvoke a Chaincode transaction.

Argunents
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<met hodName> (required) Nanme of chaincode nethod to invoke.
[...args] (optional) Chaincode nethod input paraneters if any.
Paraneters should be array of JSON strings or a string for single
par anet er .

Opti ons:
-h, --help out put command usage information
-D, --debug enabl e debug | oggi ng
-P, --project (optional) Path to Chaincode project to

deploy. If not specified, it defaults to current directory.

-d, --obp-dev-package (optional) Path to the downl oaded and
unzi pped Oracl e Bl ockchai n Devel opment Package. 1f not specified, it
defaults to ' CURRENT DI RECTORY/ obp' .

-c, --channel (optional) Blockchain Channel to depl oy
chaincode too. If not specified, it defaults to the 'default' channel.
-u, --usernane (optional, if -d option is applied) A user

nane that has install chaincode privileges. Contact your admi nistrator
for nore details.

Exanpl es:

$> ochai n invoke <net hod>

wi t hout chaincode initial argunents

$> ochai n invoke <net hod>

{"manuf acturerl d":"nD1", "rawMat eri al Avai | abl e": 9, "product sAvai |l abl e": 4,"
conpl etionDate": - 05- 26- 2020"}'

for a single paraneter

$> ochain invoke <nethod> ['s01','sl Q"]

for multiple parameters

Mac OSX and Linux
If the method takes one argument, enter it as a string. For example:

> ochai n invoke createSupplier
"{"supplierld":"s01","rawvat eri al Avai | abl e":5,"license":"valid
supplier","expiryDate":"2020-05-30", "active":true}'

Another example:

> ochai n invoke getSupplierDetails 's0l'
"{"supplierld":"s01", "rawvateri al Avai | abl e":5,"license":"valid
supplier", "expiryDate":"2020-05-30", "active":true}’

If the method takes more than one argument, they should be separated by a space.
For example:

> ochai n invoke get SupplierByRange 's01' 's03'

If you have embedded assets in your chaincode such as an employee asset which
uses an embedded address asset:

nane: enpl oyee
properties:
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nane: enpl oyeel d

type: string
mandat ory: true
id true

name: firstNane
type: string

val i date: max(30)
mandat ory: true

name: | ast Nanme
type: string

val i date: max(30)
mandat ory: true

nane: age
type: nunber
val i date: positive(),mn(18)

name: address
type: address

nane: address
type: enbedded

properties:
nanme: street
type: string

nane: city
type: string

name: state
type: string

name: country
type: string

You would use something similar to the following to invoke the chaincode:

> ochai n invoke createEnpl oyee '{"enpl oyeel D': "e01",
“firstName":"John", "lastName":"Doe",

"age":35, "address":{"street":"El'mAve", "city":"LA",
"state":"California", "country":"US"'}}’

Windows

Windows command prompt doesn't accept single quotes ('), so all arguments have
to be kept in double quotes (). Any argument that contains a double quote must be
escaped.
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For example:

> ochain invoke createSupplier
“{\"supplierld\":\"s01\" \"rawMateri al Avai |l abl e\":5\"license\":\"valid
supplier\",\"expiryDate\":\"2020-05-30\",\"active\":true}"

If the method takes more than one argument, they should be separated by a space.
For example:

> ochai n invoke get SupplierByRange "s01" "s03"

If you have embedded assets in your chaincode such as an employee asset which
uses an embedded address asset as shown above, you can use something similar to
the following to invoke the chaincode:

> ochai n invoke createEnpl oyee "{\"enpl oyeelD\":\"e01\",
\"firstName\":\"John\",

\"lastNanme\":\"Doe\", \"age\":35, \"address\":{\"street\":\"El mAve\",
\eity\ "I\ "LA ",

\"state\":\"California\", \"country\":\"US\"}}"

Validations

The method arguments are validated against the validations specified in the
specification file. If any validation fails, errors will be listed in the output.

When it invokes successfully it should display a log similar to:

========== Started I nvoke Chaincode ==========

[ 2020- 06- 23T18: 37: 54. 563] [INFQ default - Successfully sent Proposa
and received Proposal Response

[ 2020- 06- 23T18: 37: 56. 619] [INFO default - The chai ncode invoke
transaction has been committed on peer |ocal host: 7051

[ 2020- 06- 23T18: 37: 56. 619] [INFQ default - The chai ncode invoke
transaction was valid

[ 2020- 06- 23T18: 37: 56. 620] [I NFO default - Successfully sent transaction
to the orderer

[ 2020- 06- 23T18: 37: 56. 620] [INFQ default - Successfully invoked net hod
"createSupplier” on chaincode "TSProject" on channel "mychannel"

[ 2020- 06- 23T18: 37: 56. 620] [INFQ] default -

========== Fi ni shed | nvoke Chaincode ==========

ochain query
Usage: ochai n query <net hodNane> <met hodAr gunent s>

Following are the arguments and options taken by the ochai n query command:
my- mac: TSProj ect mynane$ ochain query -h
Usage: query [options] <methodName> [...args]

I nvoke a Chai ncode Query.

Argunents :
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<met hodNane> (required) Name of chaincode method to invoke.

[...args] (optional) Chaincode nethod input paraneters if
any. Paraneters should be array of JSON strings or a string for single
par anet er .

Opti ons:
-h, --help out put command usage information
-D, --debug enabl e debug | oggi ng
-P, --project (optional) Path to Chaincode project to

deploy. If not specified, it defaults to current directory.

-d, --obp-dev-package (optional) Path to the downl oaded and
unzi pped Oracl e Bl ockchai n Devel opment Package. 1f not specified, it
defaults to ' CURRENT DI RECTORY/ obp' .

-c, --channel (optional) Blockchain Channel to depl oy
chaincode too. If not specified, it defaults to the 'default' channel.
-u, --usernane (optional, if -d option is applied) A user

nane that has install chaincode privileges. Contact your admi nistrator
for nore details.

Exanpl es:

$> ochain query <nethod>

wi t hout chaincode initial argunents

$> ochain query <nethod> s01

for a single paraneter

$> ochain query <nethod> 's01',' {"manufacturerld":"nD1"}'
for multiple parameters

The ochai n query command follows the same rules of passing <net hodNane> and
<met hodAr gunent s> as ochai n i nvoke.

* On Mac OSX and Linux, single quotes can be used and there's no need to escape
guotes within arguments.

*  On Windows, all arguments must surrounded by double quotes and any quote
within an argument must be escaped.

Automatic Install and Instantiate After Update

Whenever you update your chaincode, the changes will be compiled, installed and
instantiated automatically when it's deployed to a local network. There is no need
to strip down or bring up the local network again. All projects will be automatically
compiled and deployed on every change.

Test Your Chaincode on a Remote Oracle Blockchain Platform Network

ORACLE

Once your chaincode project has successfully deployed to your remote Oracle
Blockchain Platform network, you can test it as described in Test Your Chaincode
on a Local Hyperledger Fabric Network.

You can use the same ochai n i nvoke and ochai n query commands to perform all
method transactions on a remote Oracle Blockchain Platform Cloud or Enterprise
Edition network; everything supported on the local network is also supported on the
remote network. Simply pass the Oracle Blockchain Platform connection profile as an
option (- d) to the commands.
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Example

> ochain invoke createSupplier

"“{"supplierld":"s01","rawvat eri al Avai | abl e":5,"license":"valid
supplier", "expiryDate":"2020-05-30", "active":true}' -d
/Blockchain/DevTools/bpl/oraclebpl-instance-info

Execute Berkeley DB SQL Rich Queries

ORACLE

If you chose to create the execut eQuery method during your chaincode development,
you can run SQL rich queries if your chaincode is deployed to an Oracle Blockchain
Platform network.

If you have used execut eQuery in the cust omvet hods section of the specification file, a
corresponding execut eQuery method will be created in the controller.

Specification file:

cust omvet hods:

- executeQuery

- "fetchRawMaterial (supplierid: string, rawvaterial Supply: number)”

- "get Rawvat eri al FronSuppl i er (manufacturerld: string, supplierld:
string, rawwaterial Supply: nunber)"

- "createProducts(manufacturerld: string, rawwvaterial Consuned:
nunber, productsCreated: number)”

- "sendProductsToDi stribution()"

Controller file:

* %

*

* BDB sql rich queries can be executed in OBP CS/EE
* This method can be invoked only when connected to remote OBP CS/ EE
net wor k.

*/

@/al i dat or (yup.string())

public async executeQuery(query: string) {
const result = await CchainController.query(query);
return result;

You can invoke this method to execute Berkeley DB SQL rich queries on Oracle
Blockchain Platform network, ensuring that you use the - d option to specify the
location of your downloaded connection profile.

Example:
> ochain query executeQuery "SELECT key, val ueJson FROM <STATE> WHERE

json_extract (val ueJson, '$.rawhaterial Available') = 4" -d
/Blockchain/DevTools/bpl/oraclebpl-instance-info
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The entire SQL query is taken in the argument, so you can make changes to your
guery on the fly.

Synchronize Specification File Changes With Generated Source Code

ORACLE

You can use this command to bring new changes from the specification file to the
current source files (model and controller). This command works with both TypeScript
and Go projects.

Note:

*  Code sync is unidirectional - you can bring changes from your specification file
into your chaincode project, but not the other way around. Changes made in your
chaincode project remain as-is after the synching process.

»  This command only works if the chaincode project has been scaffolded using a
specification file. Ensure you do not delete, rename or move the specification file
if you plan to sync any changes from the specification file to the source code in
future.

» If you have used a single specification file to generate more than one chaincode
project, you can only synchronize one project at a time using this command.

Usage:

sync [options] [...args]

ny- mac: TsProj ect nynane@ ochain sync -h

Usage: sync [options] [...args]
Synchroni ze Changes fromspec file to the required chaincode.
Argunent s:
[...args] (optional) Sync Argunents.
Options :
-h, --help out put command usage infornation
-D, --debug enabl e debug | oggi ng

-p, --project <path> (optional) Path to Chaincode project to
sync. If not specified, it defaults to current directory

-¢, --confirm <bool > (optional) Parameter to ensure if you have
resolved all the conflicts, and commt changes
Exanpl es :
$> ochain sync
wi t hout chaincode initial argunents

This command has two optional arguments:

e =-p/ --project
This option takes the chaincode project directory where the sync needs to be
performed. If not specified, it defaults to the current directory.

e -c/ --confirm
This option takes boolean (true/false) values. If there are any conflicts during the
merging process, you must resolve those conflicts manually and set this option to
true in the next sync cycle. Don't use this option if you're not sure that the conflicts
have been merged.
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Writing Unit Test Cases and Coverage Reports for the Chaincode

Project

ORACLE

Blockchain App Builder includes support for writing unit test cases and coverage
reports for the generated chaincode projects.

# Note:

If you're running your unit tests in VS Code, it can be done in the Terminal
window.

TypeScript

To write unit test cases for a TypeScript chaincode, refer to the file

<chai ncodeNane>. spec. t s in the t est s folder inside the generated chaincode

project. This file provides the complete unit testing setup for TypeScript chaincodes,
and also an example unit test case in the comments section for reference. Following
the example, you will be able write unit test cases for your chaincode methods.

This example uses Chai ncodeMckSt ub by @ hel edger / f abri c- nock- st ub for mocking
the shim stub. With this mockStub, you can call mockl ni t, nockl nvoke or direct
chaincode methods. Refer to https://github.com/wearetheledger/fabric-mock-stub for
more details.

The unit test cases can be run by executing the command npm run test from the
chaincode project folder. This will also give you the coverage reports.

Go

To write unit test cases for a Go chaincode, refer to the file src/ src_t est. go inside
the generated chaincode project. This file provides the complete unit testing setup

for Go chaincodes, and also an example unit test case in the comments section

for reference. Following the example, you will be able write unit test cases for your
chaincode methods.

The unit test cases can be run by executing the command go t est from the chaincode
project folder. For coverage, add the flag - - cover.

Example: go test --cover.
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Using the Blockchain App Builder Extension for Visual

Studio Code

The Blockchain App Builder extension for Visual Studio Code helps you build and
scaffold a fully-functional chaincode project from a specification file. Once the project
is built, you can run and test it on a local Hyperledger Fabric network, or your
provisioned Oracle Blockchain Platform network. You can then run SQL rich queries,
debug the chaincode, or write and run unit tests using the generated tools.

Table C-3 Workflow When Using the VS Code Extension

Task

Description

More Information

Install and configure

Download the Blockchain App
Builder VS Code extension from your
Oracle Blockchain Platform console
and install it and any prerequisite
software.

* Install and Configure the
Blockchain App Builder
Extension for Visual Studio
Code

Create the chaincode project

Create a specification file, and then
generate your chaincode project.

e Create a Chaincode Project with
the Blockchain App Builder VS
Code Extension

Detailed reference information about

the structure and contents of the

specification file and the generated
chaincode project:

¢ Input Specification File

e Scaffolded TypeScript
Chaincode Project

e Scaffolded Go Chaincode
Project

Deploy the chaincode

After your chaincode project is
created, you can deploy it locally

to the included pre-configured
Hyperledger Fabric network, or
remotely to your Oracle Blockchain
Platform Cloud or Enterprise Edition.

You can also package the chaincode
project for manual deployment to
Oracle Blockchain Platform.

*  Deploy the Chaincode to a Local
Hyperledger Fabric Network

«  Deploy Your Chaincode to
a Remote Oracle Blockchain
Platform Network

e Package Your Chaincode
Project for Manual Deployment
to Oracle Blockchain Platform

Test the chaincode

Once your chaincode is running on
a network, you can test any of the
generated methods.

Additionally, If you chose to create
the execut eQuery method during
your chaincode development, you
can run SQL rich queries if your
chaincode is deployed to an Oracle
Blockchain Platform network.

e Test Your Chaincode on a Local
Hyperledger Fabric Network

e Testing Lifecycle Operations on
a Remote Oracle Blockchain
Platform Network

«  Execute Berkeley DB SQL Rich
Queries

Debug the chaincode

You can do line-by-line debugging in
Visual Studio Code.

«  Debugging from Visual Studio
Code

ORACLE
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Table C-3 (Cont.) Workflow When Using the VS Code Extension

Task Description More Information

Synchronize your updates When you update your specification ¢  Synchronize Specification File
file, you can synchronize the Changes With Generated
changes with the generated Source Code
chaincode files.

Running unit tests A basic unit test case setup is e Writing Unit Test Cases and
included in the project. Additional Coverage Reports for the
tests can be added and run. Chaincode Project

Install and Configure the Blockchain App Builder Extension for Visual
Studio Code

ORACLE

The Blockchain App Builder extension for Visual Studio Code can be downloaded
through the Oracle Blockchain Platform console.

The following platforms are supported:
*  Mac OSX

e Oracle Enterprise Linux 7.7 or 7.8
*  Windows 10

Prerequisites for OSX and Linux

Before you install Blockchain App Builder CLI on your local system, you must install
the prerequisites.

* VS Code version 1.48.0 or later
The VS Code version can be found by running: code --version

* Node v10.18.1 or later, and npm v6.x or later
The Node version can be found by running: node --version

The npm version can be found by running: npm - - ver si on

If installing Node and npm using a manager such as 'nvm' or 'nodenv', you will
need to set the default/global version and restart VS Code for the version to be
detected by the Prerequisites page.

e Docker version v18.09.0 or greater
Docker version can be found by running: docker --version

* Docker Compose v1.23.0 or greater
Docker Compose version can be found by running: docker - conpose --version

The following dependencies are optional:

e Go version v1.14 or later for developing Go chaincodes.
The Go version can be found by running: go versi on

Install Node and npm using nvm

We suggest using nvm to install Node and npm because it will give you the ability to
run more commands without sudo.
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Install nvm:

curl -o- https://raw. githubusercontent.com nvm sh/ nvniv0. 35. 3/
install.sh | bash

Add the below code snippetto ~/ . bash_profile,~/.profile,~/.bashrc or
~/ . zshrc.

export NVM DI R="$([ -z "${XDG_CONFI G HOVE-}" ] && printf % "$
{HOMVE}/ . nvnt || printf

9% " ${ XDG_CONFI G_HOME} / nvni') "

[ -s "$SNWMDIR' nvmsh" ] & \. "$NVM DI R/ nvm sh"

Log out and log back in to your operating system.

Verify the nvm installation:

nvm ver si on

Install Node and npm:

nvminstall 10.18.1

Set Node 10.18.1 as the default in nvm:

> nvmalias default 10.18.1
default -> 10.18.1 (-> v10.18.1)

Prerequisites for Windows

Before you install Blockchain App Builder CLI on your local system, you must install
the prerequisites.

Docker Desktop for Windows v2.x (tested with 2.5.0.1). When prompted by
Docker, provide the Filesharing permissions (required for App Builder).

Node v10.18.1 or later (tested with 10.22.1)
npm v6.x (tested with 6.13.4)
Perl v5.x (tested with ActiveState Perl 5.28)

Install Windows Build Tools in a powershell with administrative access. npm
install --global w ndows-build-tools

If you are developing Go smart contracts, install Go v1.14
If you want to use the Synchronization feature of App Builder, Git should be
installed and your username and email should be configured as follows.

> git config --global user.nane "<your nane>"
> git config --global user.email "<enail>"

Download and build OpenSSL

Download and Build OpenSSL

ORACLE
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Download OpenSSL from: https://www.openssl.org/source/old/1.0.2/
openssl-1.0.2u.tar.gz

Unzip the tarball.

Open the Visual C++ 2017/2019 Native Tools command prompt. In the Windows
search bar, search for x64 Native Tool s Command Pronpt for VS.

Navigate to the extracted OpenSSL folder. Run the following commands as an
administrator:

> perl Configure VC-WN64A —prefix=C: \ OpenSSL- W n64
> s\ do_w n64a

> nmake -f ns\ntdll. mak This can take up to 15 minutes to
conpl ete.

> cd out 32dl |

> . \ns\test

>cd ..

> md C:\ OpenSSL- W n64

> md C:\ OpenSSL- W n64\ bi n

> md C\OpenSSL-Wn64\lib

> md C:\ OpenSSL- W n64\ i ncl ude

> md C:\ OpenSSL- W n64\ i ncl ude\ openssl|

> copy /b inc32\openssl\* C\QpenSSL-W n64\i ncl ude\ openssl
> copy /b out32dlI\ssleay32.1ib C\OpenSSL-Wn64\lib

> copy /b out32dlI\libeay32.1ib C\COpenSSL-Wn64\lib

> copy /b out32dlI\ssleay32.dll C:\OpenSSL-W n64\bin

> copy /b out32dlI\libeay32.dll C:\OpenSSL-W n64\bin

> copy /b out32dl I\ openssl.exe C\QpenSSL- W n64\ bi n

> copy /b C\OpenSSL-W n64\ bi n\libeay32.dl |
C:\ W ndows\ Syst enB2\ | i beay32. dl |
> copy /b C:\OpenSSL- W n64\ bi n\ ssl eay32. dl |
C:\ W ndows\ Syst enB2\ ssl eay32.dl |

Install the Blockchain App Builder Extension

1.

4.

Download the extension from your Blockchain Platform console on the Developer
Tools tab. On the Blockchain App Builder pane, under Download, select Visual
Studio Code Extension.

In Visual Studio Code, open the Extensions panel and from the More Actions
menu, select Install from VSIX.

Locate the downloaded or acl e- ochai n- ext ensi on- 1. 4. 0. vsi x file and
click Install.

Restart Visual Studio Code to complete installation of the extension.

After the installation, you can use the Oracle Blockchain App Builder icon on the left
side of VS Code to open the Blockchain App Builder panel.

Additionally, the Blockchain App Builder command line interface is automatically
installed as part of the extension for VS Code if you haven't already installed it
separately. Any CLI commands can be run in the VS Code console window.

C-70


https://www.openssl.org/source/old/1.0.2/openssl-1.0.2u.tar.gz
https://www.openssl.org/source/old/1.0.2/openssl-1.0.2u.tar.gz

Appendix C
Using the Blockchain App Builder Extension for Visual Studio Code

Create a Chaincode Project with the Blockchain App Builder VS Code

Extension

ORACLE

To create a Chaincode Project when using the Blockchain App Builder, you need to
scaffold a chaincode project from a detailed specification file. This generates a project
with all the files you need.

Background

Blockchain App Builder initializes and scaffolds a chaincode project right out of the
box for you. Based on simple input, Create New Chaincode can generate complex
chaincode projects with features such as:

*  Multiple assets (models) and their behaviors (controllers)

* Auto-generate CRUD (Create/Read/Update/Delete) and non-CRUD methods
» Automatic validation of arguments

*  Marshalling/unmarshalling of arguments

* Transparent persistence capability (ORM)

e Calling rich queries

e Transient and private data support

e Identity management

The generated project follows model/controller and decorator pattern, which allows

an asset's properties maintained on the ledger to be specified as typed fields and
extended with specific behaviors and validation rules. This reduces the number of lines
of code which helps in readability and scalability.

Create a Specification File

Before you begin, you need to create an input specification file. Note that you cannot
alter the sample specification files that were installed as part of Blockchain App
Builder, but you can duplicate them or use them as a reference file for your own
specification files.

1. Inthe Specifications pane, select Create New Spec File.
2. The Specifications Details pane opens:

e Enter the name for the specification file.

e Select the file type - YAML and JSON are supported.

e Optionally enter a description for the file.

e The Reference File drop-down allows you to generate your specification file
from a pre-existing file in your workspace if you have a file you'd like to use as
a template. If nothing is selected, the created file will be empty and you can
enter your specification from scratch.

e Enter the location where you want the specification file to be stored on your
system.

Click Save.
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The new specification file is created and appears in the Specifications pane. Click on
it to open it in the editor.

Import a Specification File

If you have a pre-existing specification file, you can import it:

1. Inthe Specifications pane, click More Actions and select Import Specification.
2. Browse to your file and click Import Specification.

The specification file is imported and appears in the Specifications pane. Click on it to
open it in the editor.

Duplicate a Specification File

You can also duplicate a specification file that's already in your Specifications pane
by right-clicking it and selecting Duplicate. Right-click the file and select Rename to
update the name.

The details about the contents of specifications files are described here: Input
Specification File. Use this information and the sample specification templates to
create your specification content.

Scaffolding the Chaincode Project

Once you have a specification file that meets your needs, generate your chaincode
project.

1. Inthe Chaincodes pane, select Create New Chaincode.
2. The Chaincode Details pane opens:
e Enter the name of your chaincode project
e Select the language: TypeScript or Go
» Select the specification file you're using to create the chaincode.

« Enter the location or Go domain where you want the project to be created
within your local development environment.

Click Create.

When your project is created, it will be shown in the Chaincodes pane. All the files
required by the chaincode will be in the project. For a detailed overview of the files
created, see:

»  Scaffolded TypeScript Chaincode Project
» Scaffolded Go Chaincode Project
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< Note:

e The Chaincodes pane allows you open and work with content within
the chaincode project, but won't let you add, delete, or rename files
within the project. To do that, right-click your project and select Open in
Explorer. This opens the project in the VS Code Explorer view.

< Deleting or renaming files in the chaincode project can potentially break
the link between the project files and the specification file used to create
it. If you plan to synchronize your code between the two, don't change
the file names.

Import an Existing Chaincode Project

If you've created a chaincode project through the CLI or you've cleaned your VS Code
blockchain content and want to import a locally saved project, in the Chaincodes pane
click the More Actions... icon and select Import Chaincode. Browse to the project
and click Import Chaincode.

Input Specification File

The Blockchain App Builder initialization command reads the input specification file
and generates the scaffolded project with several tools to assist in the chaincode
development process.

With the specification file you can specify multiple asset definitions and behavior,
CRUD and non-CRUD method declaration, custom methods, validation of arguments,
auto marshalling/unmarshalling, transparent persistence capability, and invoking rich
data queries using SQL SELECTs or CouchDB Query Language. These features will
be generated for you.

The specification file can be written in either yam orj son. You can see sample
specification files in both formats in the Blockchain App Builder package download:

« fabcar.ym

e marbles.yn

" Note:

As per Go conventions, exported names begin with a capital letter. Therefore
all the asset properties and methods must have names starting with capital
letters in the specification file.

Structure of the Specification File

The specification file should be structured in the following way:

assets:
nane:
properties:
nane:
type:
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id:
deri ved:
strategy:
al gorithm
format:
mandat ory:
defaul t:
val i dat e:
nmet hods:
crud:
ot hers:
type:
cust omvet hods:

Table C-4 Specification File Parameter Descriptions and Examples

____________________________________________________________________________________________|]
Entry Description Examples

assets: This property takes
the definition and
behavior of the asset.
You can give multiple
asset definitions here.

name: The name of the

asset. name: owner # Information about the owner
properties: Describe all the

properties of an

asset.
name: The name of the

property. name: ownerld # Unique ID for each owner
type: Basic types are

supported: name: year # Model year

* nunber type: number

+ string mandat ory: true

« bool ean val i date: mn(1910), max(2020)

- date nane: col or # Color - no validation as

o array col or names are innumerable

«  enbedded type: string

For Go chaincodes, mandatory: true

nunber is mapped
toinit. Other types

such as

- float

- conpl ex

e unsigned/
signed int

- 8/16/32/64
bits

are not supported at

this time.
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Table C-4 (Cont.) Specification File Parameter Descriptions and Examples

Entry Description Examples
id: e true

This specifies the nane: owner # Informmation about the

identifier of this asset. owner

This property is properties:

mandatory. nane: ownerld # Unique ID for each owner
type: string
mandatory: true
id: true
name: name # Nane of the owner
type: string
mandatory: true

ORACLE
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Table C-4 (Cont.) Specification File Parameter Descriptions and Examples

____________________________________________________________________________________________|]
Entry Description Examples

derived: This property Example 1
specifies that the id
property is derived name: enpl oyee
from other keys.

Dependent properties prog::‘éll ez: | oveel d
should be string o
type: string

datatype and not an )
embedded asset. mandatory: true

This property has d: _t rue
two mandatory derived:
parameters: strategy: concat
e strategy:takes format:
values of concat [ IND%1#%2%tIND", " firstName"," lastName']
or hash.
« format: takes nane: firstName
an array of type: string
specification val i date: max(30)
strings and mandatory: true
values to be
used by the nane: |astNane
strategy. type: string
Exa”;f]'e L val i date: max(30)
’ englpc:)?gzlrt)[/) < mandat ory: true
dependent on .
the fi rst Nane nane. age
and | ast Nare type: number
properties. val i date: positive(),mn(18)

e This property is a
concatenation of Example 2
the values listed
in the f or mat
array.

o | NDYL#Y%R% | ND properties:
is the Oth index name: account!d

nane: account

in the array and type: string
describes the mandatory: true
final format. id: true
e U is a position derived:
specifier that strategy: hash
takes its values algorithm: "sha256*"
from the other format:
indexes inthe [ IND%1#%2%t" , "bankName" " ifsccode"]
array.
e Y% indicates the name: bankName

value should be
stub. ti mestam
p from the
channel header.

e Ifyou need to
use the
character %in
the f or mat

type: string
val i date: max(30)
mandatory: true

name: ifsccode
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____________________________________________________________________________________________|]
Entry Description

Examples

string, it should
be escaped with
another %

The final format
in this example
would be:

| NDf i r st Nare#
| ast Nanme16068
854549161 ND

Example 2:

When using
hash, you must
also use the

al gorithm
parameter. The
default is
sha256; nd5 is
also supported.
| NDAL#YR% is
the Oth index in
the array and
describes the
final format.

% is a position
specifier that
takes its values
from the other
indexes in the
array.

% indicates the
value should be
stub. timestam
p from the
channel header.
If you need to
use the
character %in
the f or mat
string, it should
be escaped with
another %

type: string

mandatory: true

ORACLE
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Table C-4 (Cont.) Specification File Parameter Descriptions and Examples

Entry

Description

Examples

mandatory:

e ftrue

- false

The corresponding
property is
mandatory and
cannot be skipped
while creating an
asset.

name: phone # Phone nunber - validate as
(ddd) - ddd- dddd where dashes coul d al so be periods
or spaces

type: string

mandatory: true

validate: /™M (?([0-9]{3})\)?[-. 12([0-9]{3})[-. ]?
([0-9]{4}) 9%/

nane: cars # The list of car VINs owned by
this owner

type: string[]

mandatory: false

default:

This gives you the
default value of this

property.

validate:

The given property
is validated against
some of the out-
of-box validations
provided by
Blockchain App
Builder. You can
chain validations if
you ensure that the
chain is valid.

If the val i dat e
property is not
provided, then the
validation is done
against only the

property t ype.

validate:
type: number

e positive()

*  negative()

e min()

© max()

These validations
can be chained

nane: of ferApplied
type: nunber
validate: negative(),min(-4)

together separated by name: year # Mbdel year

commas.

type: nunber
mandat ory: true
validate: min(1910),max(2020)

ORACLE
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Table C-4 (Cont.) Specification File Parameter Descriptions and Examples

Entry Description Examples
validate: e mn()
type: string o max() name: website
 emil() type: string
o url() mandatory: fal se
- Iregex/ - validate: url()
supports PHP
regex
For Go chaincodes, Nnane: phone # Phone nunber - validate as (ddd)-
regular expressions ~ ddd- dddd where dashes coul d al so be periods or
which contain certain spaces
reserved characters  type: string
or whitespace mandat ory: true
characters should be 5 jdate: /~\(2([0-91{3)\)?[-- 1?([0-91{3D[-- 17
properly escaped. ([0-91{4D)$/
nane: Col or #Col or can be red, blue, or green
type: string
mandat ory: true
validate: /"\\s*(red|blue]green)\\s*$/
validate: e true
type: boolean «  false nane: active

In the example, the
validation of property
active is by the type
itself (bool ean)

type: boolean

validate:
type: array

By type itself,

in the form of
type: nunber[],
this conveys that
the array is of type
number.

You can enter

limits to the array

in the format
nunber [ 1: 5] which
means minimum
length is 1, maximum
is 5. If either

one is avoided,

only min/max is
considered.

nane: itens
type: number[:5]
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Table C-4 (Cont.) Specification File Parameter Descriptions and Examples

Entry Description

Examples

validate: .
type: date .

m n()

max( )

Date should be one
of these formats:

* YYYY- W DD

« YYYY- MV
DDTHH: MM SSZ,
where T
separates the
date from the
time, and the Z
indicates UTC.
Timezone offsets
can replace the Z
as in -05:00 for
Central Daylight
Savings Time.

nane: expiryDate
type: date
validate: max("2020-06-26")

nane: conpl etionDate

type: date
validate: min("2020-06-26T02:30:55Z")

Use this to state
which of the

CRUD (Create/Read/
Update/Delete) or
additional methods
are to be generated.

By default, if nothing
is entered, all CRUD
and other methods
are generated.

methods:

nmet hods:
crud:
ot hers:

[create, getByld, update, delete]
[ get Hi storyByl d, getByRange]

crud: e create
e get Byl D(read)
e update
- delete
If this array is left
empty, no CRUD
methods will be
created.

If the cr ud parameter
is not used at all, all
four methods will be
created by default.

met hods:
crud: [create, getByld, delete]

others: [] # no other nethods will be created

ORACLE
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Table C-4 (Cont.) Specification File Parameter Descriptions and Examples
]

Entry Description Examples
others: e getHistoryByl
d et hods:
- getByRange crud: [create, delete]
get Hi storyByl d others: [] # no other methods will be created

returns the history of
the asset in a list.

get ByRange returns met hods:
all the assets in a crud: [create, getByld, update, delete]
given range. others: [getHistoryByld, getByRange]

If this array is

left empty, no other
methods will be
created.

If the ot her s
parameter is not used
at all, both methods
will be created by
default.
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Table C-4 (Cont.) Specification File Parameter Descriptions and Examples

Entry

Description

Examples

type:

This attribute if set
to enbedded defines
the asset as an
embedded asset.
Embedded assets
do not have CRUD
methods and have to
be part of another
asset to store in the
ledger.

In the example, the
property addr ess is
embedded, and is
defined in another
asset.

Asset: enpl oyee

nane: enpl oyee
properties:
nane: enpl oyeel d
type: string
mandatory: true
id true

name: firstName
type: string

val i date: max(30)
mandatory: true

name: | ast Name

type: string

val i date: max(30)

mandatory: true

name: age

type: nunber

val idate: positive(),mn(18)

name: address
type: address

Asset: addr ess

name: address

type: embedded

properties
name: street
type: string
nane: city
type: string
name: state
type: string

nane: country
type: string

ORACLE
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Table C-4 (Cont.) Specification File Parameter Descriptions and Examples

Entry

Description Examples

customMethods:

This property creates TypeScript

invokable custom

mhetth templatﬁs N cust omVet hods:

the main controller - executeQuery

I:;&?E?;nt;ire and - "buyCar(vin: string, buyerld: string,
creates the function  S€l 1 erltd: string, price: nunber, date: Date)"
declaration in the - "addCar (vin: string, dealerld: string,

controller file. price: nunber, date: Date)"

You can provide
language specific
function declarations
here.

We provide a custom
method named
execut eQuery. If

Go

cust omvet hods:
- executeQuery
- "BuyCar(vin string, buyerld string,

it's added to sellerld string, price int)"
the specification - "AddCar(vin string, dealerld string, price
file, it details int)"

how Berkeley DB
SQL and CouchDB
rich queries can

be executed. This
method can be
invoked only when
you are connected
to Oracle Blockchain
Platform Cloud or
Enterprise Edition.

Scaffolded TypeScript Chaincode Project

ORACLE

Blockchain App Builder takes the input from your specification file and generates a
fully-functional scaffolded chaincode project.

If the chaincode project uses the TypeScript language, the scaffolded project contains
three main files:

e min.ts
e <chai ncodeName>. nodel . ts
e <chai ncodeNane>.controller.ts

All the necessary libraries are installed and packaged. The t sconfi g. j son file
contains the necessary configuration to compile and build the TypeScript project.

The <chai ncodeNane>. nodel . t s contains multiple asset definitions and
<chai ncodeNane>. control | er. t s contains the assets behavior and CRUD
methods.

The various decorators in nodel . t s and control | er. ts provide support
for features like automatic validation of arguments, marshalling/unmarshalling of
arguments, transparent persistence capability (ORM) and calling rich queries.
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Reference:

* Asset

* Decorators

*  Models

*  Controller

*  CRUD Methods

*  Model Methods

*  Controller Method Details
*  Custom Methods

e Init Method

Asset

By default every class which extends Cchai nModel will have an additional read-only
property called asset Type. This property can be used to fetch only assets of this type.
Any changes to this property are ignored during the creation and updating of the asset.
The property value by default is <chai ncodeName>. <asset Nane>.

@d("supplierld)

export class Supplier extends Cchai nvbdel <Supplier> {
public readonly assetType = "tsdeml36.supplier”®;
@mandat ory()
@/al i dat e(yup.string())
public supplierld: string;

Decorators

Class decorators
@d(identifier)

This decorator identifies the property which uniquely defines the underlying asset.
This property is used as a key of the record, which represents this asset in the
chaincode's state. This decorator is automatically applied when a new TypeScript
project is scaffolded. The 'identifier' argument of the decorator takes the value from
specification file.

@d("supplierld)
export class Supplier extends Qchai nModel {

Property decorators
Multiple property decorators can be used. The decorators are resolved in top to
bottom order.

@andat ory()
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This marks the following property as mandatory so it cannot be skipped while saving
to the ledger. If skipped it throws an error.

@andat ory()
public supplierlD: string;

@ef aul t (param

This property can have a default value. The default value in the argument (par an) is
used when the property is skipped while saving to the ledger.

@ef aul t (' open for business')

@/al i dat e(yup. string())
public remarks: string;

@val i dat e(paran

The following property is validated against the schema presented in the parameter.
The argument par amtakes a yup schema and many schema methods can be chained
together. Many complex validations can be added. Refer to https://www.npmjs.com/
package/yup for more details.

@/al i dat e(yup. nunber (). nmin(3))
publ i c product sShi pped: nunber;

@nbedded( PropertyC ass)

This property decorator marks the underlying property as an embeddable asset.
It takes the embeddable class as a parameter. This class should extend the
EnbeddedMbdel class. This is validated by the decorator.

In this example, Enpl oyee has a property called addr ess of type Addr ess, which is to
be embedded with the Enpl oyee asset. This is denoted by the @nbedded() decorator.

export class Enpl oyee extends Ochai nMbdel <Enpl oyee> {
public readonly asset Type = 'TsSanpl e. enpl oyee';

@andat ory()
@/al i date(yup.string())
public enplyeelD: string;

@kndat ory()

@/al i dat e(yup. string().mx(30))
public firstNane: string;

@kndat ory()
@/al i dat e(yup. string().mx(30))
public |astName: string;

@/al i dat e(yup. nunber (). positive().m n(18))
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public age: nunber;

@nbedded( Addr ess)
public address: Address;

export class Address extends EnbeddedMbdel <Address> {

@val i date(yup.string())
public street: string;

@/al i date(yup.string())
public city: string;

@/al i date(yup.string())
public state: string;

@val i date(yup.string())
public country: string;

When a new instance of the Addr ess class is created, all the properties of the Addr ess
class are automatically validated by the @/al i dat e() decorator. Note that the Addr ess
class does not have the asset Type property or @d() class decorator. This asset

and its properties are not saved in the ledger separately but are saved along with

the Enpl oyee asset. Embedded assets are user defined classes that function as
value types. The instance of this class can only be stored in the ledger as a part

of the containing object (Cchai nWbdel assets). All the above decorators are applied
automatically based on the input file while scaffolding the project.

@er i ved( STRATEGY, ALGORI THV FORMAT)
This decorator is used for defining the attribute derived from other properties. This

decorator has two mandatory parameters:

e STRATEGY: takes values of CONCAT or HASH. Requires an additional parameter
ALGORI THMif HASH is selected. The default algorithm is sha256; nd5 is also
supported.

*  FORMAT: takes an array of specification strings and values to be used by the
strategy.

@d(' supplierlD)
export class Supplier extends Cchai nMbdel <Supplier> {

public readonly asset Type = 'chai ncodeTS. supplier’;

@Mmndat ory()
@erived( STRATEGY. HASH. ' sha256' ,[' | ND%.I NDUR' , "' |'i cense', ' nane'])

@al i dat e(yup.string())
public supplierlD: string;

C-86



Appendix C
Using the Blockchain App Builder Extension for Visual Studio Code

@/al i dat e(yup.string().mn(2).mx(4))
public license: string;

@/al i dat e(yup.string().mn(2).mx(4))
public nane: string;

Method decorators
@/al i dat or ( ..par ans)

This decorator is applied on methods of the main controller class. This decorator is
important for parsing the arguments, validating against all the property decorators and
returning a model/type object. It takes multiple user created models or yup schemas
as parameter.

Note the order of the parameters should be exactly the same as the order of the
arguments in the method.

In this example, the Suppl i er model reference is passed in parameters which
corresponds to the asset type in the method argument. The decorator in run-time
would parse and convert the method argument to JSON object, validate against
the Suppl i er validators, and upon successful validation convert the JSON object to
Suppl i er object and assign it to the asset variable. On completion the underlying
method is then finally called.

@/al i dat or ( Suppl i er)
public async createSupplier(asset: Supplier) {
return await asset.save();

}

In this example, multiple asset references are passed; they corresponds to the object
types of the method arguments. Notice the order in the parameters.

@/al i dat or ( Suppl i er, Manufacturer)
public async createProducts(supplier: Supplier, manufacturer:
Manuf acturer) {

}

Apart from asset reference, yup schema objects could also be passed if the
arguments are of basic-types. In this example, suppl i er | d and r awiat er i al Suppl y
are of type st ring and nunber respectively, so the yup schema of similar type and
correct order is passed to the decorator. Notice the chaining of yup schema methods.

@/al i dat or (yup.string(), yup.nunber().positive())
public async fetchRawvaterial (supplierlD:string, rawvaterial Supply:
nunber) {
const supplier = await Supplier.get(supplierlD);
supplier.rawvaterial Avail abl e = supplier.rawvaterial Avail able +
rawat eri al Suppl y;
return await supplier.update();
}
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Models

Every model class extends Cchai nMbdel . Transparent Persistence Capability or
simplified ORM is captured in the Cchai nhbdel class. If your model needs to need
call any of the below ORM methods, you should extend the Cchai nvbdel class.

ORM methods which are exposed via Cchai nMbdel :

e save — this calls the Hyperledger Fabric put St at e method

e get —this calls the Hyperledger Fabric get St at e method

e updat e — this calls the Hyperledger Fabric put St at e method

e del et e — this calls the Hyperledger Fabric del et eSt at e method

e history — this calls the Hyperledger Fabric get H st or yFor Key method

e get ByRange — this calls the Hyperledger Fabric get St at eByRange method
See: Model Methods.

Controller

Main controller class extends Qchai nCont rol | er. There is only one main controller.

export class TSProjectController extends COchainControll er{

You can create any number of classes, functions, or files, but only those methods that
are defined within the main controller class are invokable from outside, the rest of
them are hidden.

CRUD Methods

As described in Input Specification File, you can specify which CRUD methods you
want generated in the specification file. For example, if you selected to generate all
methods, the result would be similar to:

@/al i dat or ( Suppl i er)

public asynch createSupplier(asset: Supplier){
return await asset.save();

}

public asynch get SupplierByld(id: string){
const asset = await Supplier.get(id);
return asset;

}

@/al i dat or ( Suppl i er)

public asynch updat eSupplier(asset: Supplier){
return await asset.update();

}

public asynch del eteSupplier(id: string){
const result = await Supplier.delete(id);
return result;

}

public asynch get SupplierHi storyByld(id: string){
const result = await Supplier.history(id);
return result;
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@/al i dat or (yup.string(), yup.string())

public asynch get SupplierByRange(startld: string, endld: string){
const result = await Supplier.getByRange(startld, endld);
return result;

Model Methods

save
The save method adds the caller asset details to the ledger.

This method calls the Hyperledger Fabric put St at e internally. All marshalling/
unmarshalling is handled internally.

<Asset >. save(extraMetadata?: any): Pronise<any>

Parameters:

e extraMetadata : any (optional) — To save metadata apart from the asset into the
ledger.

Returns:

*  Prom se<any> - Returns a promise on completion

Example:

@/al i dat or ( Suppl i er)

public async createSupplier(asset: Supplier) {
return await asset.save();

}

get
The get method is a static method of Cchai nWobdel class which is inherited by the
concrete model classes of { chai ncodeNane} . nodel .t s.

This returns an asset of <Asset > if i d is found in the ledger and has the same type as
<Asset >. This method calls the Hyperledger Fabric get St at e method internally. Even
though any asset with giveni d is returned from the ledger, our method will take care
of casting into the caller Mbdel type.

If you would like to return any asset by the given i d, use the generic controller method
get Asset Byl d.

<Asset>.get (id: string): Pronise<asset>

Parameters:

e id: string-Key used to save data into the ledger.

Returns:
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* Promse: <Asset> - Returns object of type <Asset >. Even though any asset with
given i d is returned from the ledger, this method will take care of casting into the
caller Asset type. If the asset returned from the ledger is not of the Asset type,
then it throws an error. This check is done by the read-only asset Type property in
the Model class.

Example:

public async getSupplierByld: string) {
const asset = await Supplier.get(id);
return asset;

In the example, asset is of the type Suppl i er.

update
The updat e method updates the caller asset details in the ledger. This method returns
a promise.

This method calls the Hyperledger Fabric put St at e internally. All the marshalling/
unmarshalling is handled internally.

<Asset >. updat e(extraMet adat a?: any): Prom se<any>

Parameters:

e extraMetadata : any (optional) — To save metadata apart from the asset into the
ledger.

Returns:

e Prom se<any> - Returns a promise on completion

Example:

@/al i dat or (Suppl i er)

public async updateSupplier(asset: Supplier) {
return await asset.update();

}

delete
This deletes the asset from the ledger given by i d if it exists. This method calls the
Hyperledger Fabric del et eSt at e method internally.

The del et e method is a static method of Cchai nMbdel class which is inherited by the
concrete Model classes of { chai ncodeNane}. nodel . ts.

<Asset>. delete(id: string): Pronise<any>

Parameters:

 id: string—Key used to save data into the ledger.
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Returns:

* Prom se <any> - Returns a promise on completion.

Example:

public async del eteSupplier(id: string) {
const result = await Supplier.delete(id);
return result;

history

The history method is a static method of Ochai nvbdel class which is inherited by

the concrete Mdel classes of { chai ncodeNane} . nodel . t s. This returns the asset
history given by i d from the ledger, if it exists.

This method calls the Hyperledger Fabric get Hi st or yFor Key method internally.
<Asset>. history(id: string): Prom se<any[]>

Parameters:

e id: string—-Key used to save data into the ledger.

Returns:

e Prom se <any[]> - Returns any [] on completion.

Example

public async get SupplierHi storyByld(id: string) {
const result = await Supplier.history(id);
return result;

Example of the returned asset history for get Suppl i er Hi st or yByl d:

[

{
"trxld":
" 8ef 4eae6389e9d592a475¢c47d7d9f e6253618ca3aelbcf 77b5de57be6d6¢3829" ,

"tineStanmp": 1602568005,

"isDelete": false,

"value": {
"asset Type": "supp.supplier",
"supplierld": "s01",
"rawwvat eri al Avai | abl e": 10,
"l'icense": "abcdabcdabcd",
“expiryDate": "2020-05-28T18: 30: 00. 000Z",
"active": true
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{
"trxlid":
"92c¢772ce4lab75aec2c05d17d7¢ca9238ce85¢33795308296eabf d41ad34e1499",

"tineStanmp": 1602568147,

"isDelete": false,

"value": {
"asset Type": "supp.supplier”,
"supplierld": "s01",
"rawMat eri al Avai | abl e": 15,
"l'icense": "valid license",
"expiryDate": "2020-05-28T18: 30: 00. 000Z",
"active": true

getByRange
The get ByRange method is a static method of Cchai nMbdel class which is inherited by
the concrete Mdel classes of { chai ncodeNane} . nodel . ts.

This returns a list of asset between the range start | d and endl d. This method calls
the Hyperledger Fabric get St at eByRange method internally.

Even though any asset with given i d is returned from the ledger, our method will take
care of casting into the caller Mbdel type. In above example, resul t array is of the
type Suppl i er. If the asset returned from ledger is not of the Mbdel type, then it will
not be included in the list. This check is done by the read-only asset Type property in
the Model class.

If you would like to return all the assets between the range start|d and endl d, use
the generic controller method get Asset sByRange.

<Asset >. get ByRange(startld: string, endld: string): Pronise<Asset[]>

Parameters:
e startld : string— Starting key of the range. Included in the range.

e endld : string— Ending key of the range. Excluded of the range.

Returns:

e Promse< Asset[ ] > - Returns array of <Asset > on completion.

Example:

@/al idator(yup.string(), yup.string())

public async get SupplierByRange(startld: string, endld: string){
const result = await Supplier.getByRange(startld, endld);
return result;
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getld
When the asset has a derived key as | d, you can use this method to get a derived ID.
This method will return an error if the derived key contains % (timestamp).

Parameters:

* obj ect — Object should contain all the properties on which the derived key is
dependent.

Returns:

* Returns the derived key as a string.

Example:

@/al i dat or (yup.string(), yup.string())
public async custonCetterForSupplier(license: string, name: string){
et object = {
license : license,
nane: nanme

}
const id = await Supplier.getlD{object);
return Supplier.get(id);

Controller Method Details

Apart from the above model CRUD and non-CRUD methods, Blockchain App Builder
provides out-of-the box support for other Hyperledger Fabric methods from our
controller. These methods are:

* getAssetByld

* get Asset sByRange

° getAssetHi storyByld

e query

* gener at eConposi t eKey
* get ByConposi t eKey

e getTransactionld

e get TransactionTi mest anp
e get Transactionl nvoker
e getChannel ID

e getCreator

e getSi gnedProposal

e getArgs

e getStringArgs

* getMplD

e get NetworkStub
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These methods are available with t hi s context itself in the Control | er class. For
example:

public async get Model Byld(id: string) {
const asset = await this.getAssetByld(id);
return asset;

}

@/al i dat or (yup.string(), yup.string())

public async get Model sByRange(startld: string, endld: string) {
const asset = await this.getAssetsByRange(startld, endld);
return asset;

}
public async get Model Hi storyByld(id: string) {

const result = await this.getAssetHistoryByld(id);
return result;

getAssetByld
The get Asset Byl d method returns asset based on i d provided. This is a generic
method and be used to get asset of any type.

thi s< Cchai nControl | er>. get AssetByld(id: string): Pronise<byte[]>

Parameters:

 id: string—-Key used to save data into the ledger.

Returns:

e Promse <byte [ ]>- Returns promise on completion. You have to convert
byt e[] into an object.

getAssetsByRange

The get Asset sByRange method returns all assets present from start | d (inclusive) to
endl d (exclusive) irrespective of asset types. This is a generic method and can be
used to get assets of any type.

t hi s<Cchai nControl | er>. get Asset sByRange(startld: string, endld:
string):
Prom se<shimlterators. StateQuerylterator>

Parameters:
e startld : string— Starting key of the range. Included in the range.

 endld : string— Ending key of the range. Excluded of the range.

Returns:

e Promse< shimlterators. StateQuerylterator> - Returns an iterator on
completion. You have to iterate over it.
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getAssetHistoryByld
The get Asset Hi st or yByl d method returns history iterator of an asset for i d provided.

t hi s<Cchai nControl | er>. get Asset Hi storyByl d(id: string):
Proni se<shim Iterators. H storyQuerylterator>

Parameters:

e id: string—-Key used to save data into the ledger.

Returns:
e Promse<shimlterators. H storyQuerylterator>-Returns a history query
iterator. You have to iterate over it.

query
The query method will run a Rich SQL/Couch DB query over the ledger. This method
is only supported for remote deployment on Oracle Blockchain Platform. This is a
generic method for executing SQL queries on the ledger.

t hi s<Cchai nControl | er>. query(queryStr: string):
Prom se<shimlterators. StateQuerylterator>

Parameters:

e queryStr : string- Rich SQL/Couch DB query.

Returns:

 Promse<shimlterators. StateQuerylterator>-Returns a state query iterator.
You have to iterate over it.

generateCompositeKey
This method generates and returns the composite key based on the i ndexNane and
the attributes given in the arguments.

t hi s<Cchai nControl | er>. gener at eConposi t eKey(i ndexNane: string,
attributes:
string[]): string

Parameters:

e indexName : string - Object Type of the key used to save data into the ledger.

e attributes: string[ ] - Attributes based on which composite key will be
formed.

Returns:

e string - Returns a composite key.
getByCompositeKey
This method returns the asset that matches the key and the column given in the

attribute parameter while creating composite key. i ndexOf | d parameter indicates
the index of the key returned in the array of stub method Spl i t Conposi t eKey.

C-95



ORACLE

Appendix C
Using the Blockchain App Builder Extension for Visual Studio Code

Internally this method calls Hyperledger Fabric’s get St at eByParti al Conposi t eKey,
spl it Conposit eKey and get St at e.

t hi s<Cchai nCont rol | er>. get ByConposi t eKey(key: string, colums:
string[],
i ndexOf 1d: nunber): Prom se<any []>

Parameters:
* key: string— Key used to save data into ledger.
e colums: string[ ] - Attributes based on key is generated.

* indexCfld: nunber - Index of attribute to be retrieved from Key.

Returns:

e Promse< any [ ] - Returns any[] on completion.

getTransactionld
Returns the transaction ID for the current chaincode invocation request. The
transaction ID uniquely identifies the transaction within the scope of the channel.

t hi s<Cchai nControl | er>. get Transactionld(): string

Parameters:

e none

Returns:

e string - Returns the transaction ID for the current chaincode invocation request.

getTransactionTimestamp

Returns the timestamp when the transaction was created. This is taken from the
transaction Channel Header , therefore it will indicate the client's timestamp, and will
have the same value across all endorsers.

t hi s<Cchai nControl | er>. get Transacti onTi mestanp(): Ti nestanp

Parameters:

e id: string—Key used to save data into the ledger.

Returns:

e Tinestanp - Returns the timestamp when the transaction was created.

getTransactionlnvoker
Returns the caller of the transaction from the Transient map property
bcsRestCientld.

t hi s<Cchai nControl | er>. get Transacti onl nvoker(): string

Parameters:
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e none

Returns:

e string - Returns the caller of the transaction.

getChannel ID
Returns the channel ID for the proposal for chaincode to process.

t hi s<Qchai nControl | er>. get Channel I D(): string

Parameters:

° none

Returns:

e string - Returns the channel ID.

getCreator
Returns the identity object of the chaincode invocation's submitter.

t hi s<Cchai nControl | er>.getCreator(): shim Serializedldentity

Parameters:

e none

Returns:

e shimSerializedldentity - Returns identity object.

getSignedProposal
Returns a fully decoded object of the signed transaction proposal.

t hi s<Cchai nControl | er>. get Si gnedPr oposal ():
shi m Chai ncodePr oposal . Si gnedPr oposal

Parameters:

e none

Returns:

e shi m Chai ncodePr oposal . Si gnedPr oposal - Returns decoded object of the
signed transaction proposal.

getArgs
Returns the arguments as array of strings from the chaincode invocation request.

t hi s<Cchai nControl | er>. getArgs(): string[]

Parameters:
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e none

Returns:

e string [ ] - Returns arguments as array of strings from the chaincode
invocation.

getStringArgs
Returns the arguments as array of strings from the chaincode invocation request.

t hi s<Cchai nControl | er>.getStringArgs(): string[]

Parameters:

° none

Returns:

e« string [ ] - Returns arguments as array of strings from the chaincode
invocation.

getMspID
Returns the MSP ID of the invoking identity.

t hi s<Cchai nControl | er>. get Mspl D(): string

Parameters:

e none

Returns:

e string - Returns the MSP ID of the invoking identity.

getNetworkStub
The user can get access to the shim stub by calling get Net wor kSt ub method. This will
help user to write its own implementation of working directly with the assets.

t hi s<Cchai nControl | er>. get Net wor kSt ub(): shi m Chai ncodeSt ub

Parameters:

. none

Returns:

e shi m Chai ncodeSt ub - Returns chaincode network stub.

Custom Methods

The following custom methods were generated from our example specification file.
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The execut eQuery shows how SQL rich queries can be called. The validators against
the arguments are added automatically by Blockchain App Builder based on the type
of the argument specified in the specification file.

/**

*

* BDB sql rich queries can be executed in OBP CS/EE
* This nethod can be invoked only when connected to remote OBP CS/ EE
net wor k.
*/
@/al i dat or (yup. string()}
public async executeQuery(query: string) {
const result = await CchainController.query(query);
return result;
}
@/al i dat or (yup.string(), yup.nunber()}
public async fetchRawvaterial (supplierld: string, rawwvaterial Supply:
nunber) {
}
@/al i dat or (yup.string(), yup.string(), yup.nunber())
public async get Rawivat eri al FronSuppl i er (manufacturerld: string,
supplierld: string, rawwaterial Supply: nunber) {

}

@/al i dat or (yup. string(), yup.number(), yup.nunber())
public async createProducts(mnufacturerld: string,
rawiat eri al Consuned: nunber, productsCreated: nunber) {

}

public async sendProductsToDi stribution() {
}

Init Method

We have provided one i ni t method in the controller with an empty definition. This
method will be called by the Hyperledger Fabric | ni t method during first time
instantiating or upgrading the chaincode.

export class TestTsProjectController extends Cchai nController {
public async init(parans: any) {
return;

If you would like to initialize any application state at this point, you can use this method
to do that.

Scaffolded Go Chaincode Project

ORACLE

Blockchain App Builder takes the input from your specification file and generates a
fully-functional scaffolded chaincode project.

If the chaincode project is in the Go language, the scaffolded project contains three
main files:
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°* main.go
e <chai ncodeNanme>. nodel . go
e <chai ncodeNane>. control | er. go

All the necessary libraries are installed and packaged.

The <chai ncodeNane>. nodel . go contains multiple asset definitions and

<chai ncodeNane>. control | er. go contains the asset's behavior and CRUD
methods. The various Go struct tags and packages in nodel . go and

control | er. go provide support for features like automatic validation of arguments,
marshalling/unmarshalling of arguments, transparent persistence capability (ORM)
and calling rich queries.

The scaffolded project can be found in $GOPATH sr ¢/ exanpl e. cont
<chai ncodeNane>

Reference:

e Validators

*  Model

e Composite Key Methods
*  Stub Method

*  Other Methods

»  Utility Package

«  Controller

*  CRUD Methods
*  Custom Methods
e Init Method

Validators

Id
id:"true"

This validator identifies the property which uniquely defines the underlying model. The
asset is saved by the value in this key. This validator automatically applies when a
new Go project is scaffolded.

In the below screenshot " Suppl i erl d" is the key for the supplier asset and has a tag
property id:"true" for the Supplierld property.

type Supplier struct {

Supplierld string "json:"Supplierld"
val i date:"string, mndatory" id:"true™

RawMat eri al Avai | abl e i nt "json: "RawMat eri al Avai | abl e"
validate:"int,mn=0""

Li cense string "json:"License"
validate:"string, mn=10""

Expi ryDat e date. Date "json: "ExpiryDat e"
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val i dat e: "dat e, bef or e=2020- 06- 26""

Active bool "json:"Active"
val i date:"bool " default :"true"
Met adat a interface{}
"json:"Metadata, omitenpty"’
}
Derived

derived: "strategy, al gorithmformat"

This decorator is used for defining the attribute derived from other properties. This
decorator has two mandatory parameters:

e strategy: takes values of concat or hash. Requires an additional parameter
al gorit hmif hash is selected. The default algorithm is sha256; nd5 is also
supported.

- format: takes an array of specification strings and values to be used by the
strategy.

type Supplier struct{
Asset Type string 'json:"Asset Type" final:"chaincodel. Supplier
Supplierld string 'json:"Supplierld"

validate:"string” id:"true" mandatory:"true"

derived: "strat egy=hash, al gori t h=sha256, f or mat =I NDYd %, Li cense, Name"'

Narre string 'json:"Nane" validate:"string, mn=2, max=4""

Li cense string 'json:"License" validate:"string, mn=2, max=4""
}
Mandatory

val i dat e: "mandat or y"
This marks the following property as mandatory and cannot be skipped while saving

to the ledger. If skipped it throws an error. In the below example, "Suppl i erl d" has a
val i dat e: "nandat ory" tag.

Type Supplier struct {

Supplierld string "json:"Supplierld"
val idate:"string, mndatory" id:"true"'

RawMat eri al Avai | abl e i nt "] son: " RawMat eri al Avai | abl e"
validate:"int, mn=0""

Li cense string "json:"License"
val i date:"string, mn=10""

Expi ryDat e date.Date 'json:"ExpiryDate"
val i dat e: "dat e, bef or e=2020- 06- 26"

Active bool "json:"Active" validate: "bool"
default :"true"'

Met adat a interface{} 'json:"Metadata,omtenpty"'
}
Default

defaul t: " <paranp"
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This states that the following property can have a default value. The default value
in the default tag is used when the property is skipped while saving to the ledger.
In the below example property, Acti ve has a default value of t r ue, provided as tag
defaul t:"true"

Type Supplier struct {

Supplierld string "json:"Supplierld"
val idate:"string, mndatory" id:"true"'

RawMat eri al Avai | able int "json: " RawMat eri al Avai | abl e"
validate:"int, mn=0""

Li cense string "json:"License"
val idate:"string, mn=10""

Expi ryDat e date. Date "j son: " Expi ryDat e"
val i dat e: "dat e, bef or e=2020- 06- 26"

Active bool "json:"Active" validate: "bool"
default :"true"'

Met adat a interface{} 'json:"Mtadata,omtenpty"'

}

Validate types
Basic Go types are validated for a property by defining a validate tag. These are the
validate tags based on types:

e string: val i date: "string"

e date:validate: "date"

e number:validate: "int

e boolean: val i date: "bool"

Min validator
val i dat e: " nmi n=<par anp"

Using the min validator, minimum value can be set for a property of type number and
string.

For type int: In the example, Rawivat eri al Avai | abl e property has a minimum value
of 0 and if a value less than 0 is applied to RawMat er i al Avai | abl e an error will be
returned.

For type string: For the string type minimum validator will check the length of the
string with the provided value. Therefore, in the below example the Li cense property
has to be minimum 10 characters long.

Example:

Type Supplier struct {

Supplierld string "json:"Supplierld"
validate:"string, mndatory" id:"true"'

RawMat eri al Avail able int 'json: " RawMat eri al Avai | abl e"
validate:"int,mn=0""

Li cense string "json:"License"
val idate:"string, mn=10""

Expi ryDat e date. Date "json: " ExpiryDat e"
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val i dat e: "dat e, bef or e=2020- 06- 26""

Active bool "json:"Active" validate: "bool"
default :"true"
Met adat a interface{} 'json:"Metadata,omtenmpty"

}

Max validator
val i dat e: " max=<par anm"

Using the max validator, the maximum value can be set for a property of type number
and string.

For type int: Like the min validator, for type int, if a value provided for the structfiel d
is greater than the value provided in the validator then an error will be returned.

For type string: Like the min validator, max validator will also check the length of the
string with given value. In the example, the Doni an property has a maximum value
of 50, so if the Domai n property has a string length more than 50 characters, then an
error message will be returned.

type Retailer struct {

Retailerld string "json:"Retailerld"
val idate:"string, mndatory" id:"true"'

Product sOr der ed i nt "json:"Product sOrdered"
val i date:"int, mandatory"'

Product sAvail abl e int "json:"Product sAvai | abl e"
validate:"int" default:"1"'

Product sSol d i nt "j son:"Product sSol d"
validate:"int"'

Renmar ks string 'json:"Remarks" validate:"string"
default :"open for business"'

[tens [Tint "json:"ltens"
val i date: "array=int, range=| - 5"

Donai n string "j son: " Donai n"
val i date:"url, ni n=30, max=50""

Met adat a interface{} 'json:"Metadata, onitenpty"’

}

Date validators
Before validator:

val i dat e: " bef or e=<par anp"

The before validator validates a property of type dat e to have a value less than the
specified in parameter.

In this example, the Expi r yDat e property should be before " 2020- 06- 26" and if not it
will return an error.

Type Supplier struct {
Supplierld string "json:"Supplierld"
validate:"string, mandatory" id:"true"'
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Rawwat eri al Avai | able int "json:"RawMat eri al Avai | abl e"
val i date:"int, mn=0""'

Li cense string "json:"License"
val idate:"string, mn=10""

Expi ryDat e date. Date "j son: " Expi ryDat e"
val i dat e: "dat e, bef or e=2020- 06- 26"

Active bool "json:"Active" validate: "bool"
default :"true™

Met adat a interface{} 'json:"Metadata,omtenpty"

}

After validator:
val i dat e: "af t er =<par am"

The before validator validates a property of type dat e to have a value greater than the
specified in parameter.

In this example, the Conpl et i onDat e property should be after "2020- 06- 26" and if not
it will return an error.

Type Supplier struct {

Manuf acturerld string "json:"Manufacturer!|d"
validate:"string, mndatory" id:"true"'

RawMat eri al Avai | able int "json: " RawMat eri al Avai | abl e"
val i date:"int, max=8""

Product sAvai | abl e i nt "json:"Product sAvai | abl e"
validate:"int"'

Conpl eti onDat e date. Date "json: " Conpl eti onDat e"
val i dat e: "dat e, af t er=2020- 06- 26"

Met adat a interface{} 'json:"Mtadata,omtenpty"

}

URL validator
val i date:"url"

The URL validator will validate a property for URL strings.

In this example, the Donai n property has to be a valid URL.

type Retailer struct {

Retailerld string "json:"Retailerld"
val idate:"string, mndatory" id:"true"'

Product sOr der ed i nt "json:"Product sOr dered"
val i date:"int, mandat ory"

Product sAvail abl e int "j son: " Product sAvai | abl e"
validate:"int" default:"1"

Product sSol d i nt " j son:"Product sSol d"
validate:"int"'

Remar ks string "json:"Remarks" validate:"string"
default :"open for business"'

[tens [Tint "json:"ltens"
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val i date: "array=int, range=| - 5"

Domai n string 'j son: " Donai n"
val idate:"string,url, mn=30, max=50""
Met adat a interface{} 'json:"Metadata, onitenpty"’

}

Regexp validator
val i dat e: "r egexp=<par anp"

Regexp validator will validate property for the input regular expression.

In this example, the PhoneNunber property will validate for a mobile number as per the
regular expression.

type Custoner struct {

Cust orrer | d string "json:"Custonerld"

val idate:"string, mndatory" id:"true"'

Nare string "json:"Nane" validate:"string, mandatory"’
Product sBought i nt "json:"Product sBought" validate:"int"'

O ferApplied i nt "json:"COf ferApplied"

validate :"int, nax=0""

PhoneNumber string

'j son: * PhoneNunber " val i date: "string, regexp=A\ (2([0-9] {3})\)?[-. ]?
([0-91{3})[-. 12([0-9]1{4})$"

Recei ved bool 'json:"Received" validate:"bool *'
Met adat a interface{} 'json:"Metadata,onmtenpty"
}

Multiple validators
Multiple validators can be applied a property.

In this example, the Donai n property has validation for a string, URL, and min and
max string length.

type Retailer struct {

Retailerld string "json:"Retailerld"
val idate:"string, mndatory" id:"true"'

Product sOr der ed i nt "json:"Product sOr dered"
val i date:"int, mandat ory"

Product sAvail abl e int "j son: " Product sAvai | abl e"
validate:"int" default:"1"'

Product sSol d i nt "j son:"Product sSol d"
validate:"int"'

Renmar ks string "json:"Remarks" validate:"string"
default :"open for business"'

[tens [Tint "json:"ltens"
val i date: "array=int, range=| -5"

Donai n string "j son: " Donai n"
val idate:"string,url, mn=30, max=50""

Met adat a interface{} 'json:"Metadata,omtenpty"

}
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Model
Asset Type Property

By default every struct will have an additional property called Asset Type. This property
can be useful in fetching only assets of this type. Any changes to this property

is ignored during create and update of asset. The property value by default is

<chai ncodeName>. <nodel Name>.

type Supplier struct {
Asset Type string 'json: "Asset Type" defaul t:"Test GoProject. Supplier

Supplierld string "json:"Supplierld"

val idate:"string, mndatory” id:"true'

RawMat eri al Avai | able int "json: "RawMat eri al Avai | abl e”
val i date:"int, mn=0""'

Li cense string "json:"License"

val i date:"string, mn=10""

Expi ryDat e date.Date 'json:"ExpiryDate"

val i dat e: "dat e, bef or e=2020- 06- 26"

Active bool "json:"Active" validate: "bool"
defaul t:"true"

Met adat a interface{} 'json:"Metadata,omtenpty"’
}

ORM

Go chaincodes implement Transparent Persistence Capability (ORM) with the model
package.

The following ORM methods are exposed via the model package:

model .Get
Queries the ledger for the stored asset based on the given ID.

func Get(ld string, result ...interface{}) (interface{}, error)

Parameters:
* 1d-The ID of the asset which is required from the ledger.

« result (interface{}) - Thisis an empty asset object of a particular type, which
is passed by reference. This object will contain the result from this method. To be
used only if type-specific result is required.

» asset (interface) - Empty asset object, which is passed by reference. This
object will contain the result from this method. To be used only if type-specific
result is required.

Returns:

e interface {} - Interface contains the asset in the form of
map[ string]interface{}. Before operating on this map, it is required to assert
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the obtained interface with type map[ string]interface{}. To convert this map
into an asset object, you can use the utility APl uti|. Convert Mapt 0Struct (see:
Utility Package).

e error - Contains an error if returned, or is nil.

model .Update
Updates the provided asset in the ledger with the new values.

func Update(args ...interface{}) (interface{}, error)

Parameters:

 obj (interface) - The object that is required to be updated in the ledger
is passed by reference into this API with the new values. The input asset
is validated and verified according to the struct tags mentioned in the model
specification and then stored into the ledger.

Returns:
e interface{} - The saved asset is returned as an interface.

e error - Contains an error if returned, or is nil.

model .Save
Saves the asset to the ledger after validating on all the struct tags.

func Save(args ...interface{}) (interface{}, error)

Parameters:

-« obj/args[0] (interface{}) - The object that needs to be stored in the ledger is
passed by reference in this utility method.

 netadatal/args[1l] (interface{}) - This parameter is optional. It has been given
in order to facilitate you if you're required to store any metadata into the ledger
along with the asset at the runtime. This parameter can be skipped if no such
requirement exists.

Returns:
o interface {} - The asset is returned as an interface.

e« error - Contains an error if returned, or is nil.

model .Delete
Deletes the asset from the ledger.

func Delete(ld string) (interface{}, error)

Parameters:

 id (string) - The ID of the asset which is required to be deleted from the ledger.

Returns:
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 interface {} - Contains the asset being deleted in the form of
map[ string]interface{}.

model .GetByRange
Returns the list of assets by range of IDs.

func GetByRange(startKey string, endKey string, asset ...interface{})
([1map[string]interface{}, error)

Parameters:
e startkey (string) - Starting ID for the range of objects which are required.
» endkey (string) - End of the range of objects which are required.

e asset interface - (optional) Empty array of assets, which is passed by
reference. This array will contain the result from this method. To be used if type-
specific result is required.

Returns:

« []map[string]interface{} - This array contains the list of assets obtained from
the ledger. You can access the objects iterating over this array and asserting the
objects as map[string]interface{} and using utility to convert to asset object.

e error - Contains an error if returned, or is nil.

model .GetHistoryByld
Returns the history of the asset with the given ID.

func GetHistoryBylD(ld string) ([]interface{}, error)

Parameters:

 1d (string) - ID of the asset for which the history is needed.

Returns:

« []interface{} - This slice contains the history of the asset obtained from
the ledger in form of slice of map[ string]interface{}. You can access each
history element by iterating over this slice and asserting the objects as
map[ string]interface{} and using utility to convert to asset object.

e error - Contains the error if observed.

model .Query

The query method will run a SQL/Couch DB query over the ledger. This method
is only supported for remote deployment on Oracle Blockchain Platform. This is a
generic method for executing SQL queries on the ledger.

func Query(queryString string) ([]interface{}, error)

Parameters:

e queryString (string) - Inputthe query string.
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Returns:

e« []interface{} - This will contain the output of the query. The result is in form
of slice of interfaces. You need to iterate over the slice and use the elements by
converting them to proper types.

e error - Contains the error if observed.

Composite Key Methods

model .GenerateCompositeKey
This method generates and returns the composite key based on the i ndexNane and
the attributes given in the arguments.

func Generat eConpositeKey(indexName string, attributes []string)
(string, error)

Parameters:

* indexName (string) - Object type of the composite key.

e attrbutes ([]string) - Attributes of the asset based on which the composite
key has to be formed.

Returns:

e string - This contains the composite key result.

e error - Contains the error if observed.

model .GetByCompositeKey

This method returns the asset that matches the key and the column given in the
parameters. The i ndex parameter indicates the index of the key returned in the array
of stub method Spl i t Conposi t eKey.

Internally this method calls Hyperledger Fabric's get St at eByParti al Conposi t eKey,
spl it Conposit eKey and get St at e.

func GetByConpositeKey(key string, colums []string, index int)
(interface{}, error)

Parameters:
* key (string) - Object type provided while creating composite key.

e colum ([]string) - This is the slice of attributes on which the ledger has to be
queried using the composite key.

e index(int) -Index of the attribute.

Returns:
e Interface{} - Contains the list of assets which are result of this method.

e error - Contains any errors if present.
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Stub Method

model .GetNetworkStub
This method will return the Hyperledger Fabric chai ncodeSt ub.

You can get access to the shim stub by calling the Get Net wor kSt ub method. This will
help you write your own implementation working directly with the assets.

func Get NetworkStub() shim Chai ncodeSt ubl nterface

Parameters:

e none

Returns:

* shim Chai ncodeSt ubl nt erface - This is the Hyperledger Fabric chaincode stub.

Other Methods

e nodel . Get Transactionl d()

e nodel . Get Transacti onTi mest anp()
e nodel . Get Channel 1 D()

e nodel . CGetCreator()

e nodel . Get Si gnedPr oposal ()

e nodel . Get Args()

e nodel . Get StringArgs()

e nodel.getld

model .GetTransactionld
Returns the transaction ID for the current chaincode invocation request. The
transaction ID uniquely identifies the transaction within the scope of the channel.

func GetTransactionld() string

Parameters:

° none

Returns:

e string - This contains the required transaction ID.

model .GetTransactionTimestamp

Returns the timestamp when the transaction was created. This is taken from the
transaction Channel Header , therefore it will indicate the client's timestamp, and will
have the same value across all endorsers.

func GetTransactionTimestanp() (*tinestanp. Ti nestanp, error)
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Parameters:

e none

Returns:
e tinmestanp. Ti mestanp - Contains the timestamp required.

e error - Contains any errors if present.

model .GetChannel ID
Returns the channel ID for the proposal for the chaincode to process.

func GetChannel ID() string

Parameters:

e none

Returns:

e string - Contains the required channel ID as a string.

model .GetCreator
Returns the identity object of the chaincode invocation's submitter

func GetCreator() ([]byte, error)

Parameters:

i none

Returns:
[ ]byte - Contains the required identity object serialized.

e error - Contains any errors if present.

model .GetSignedProposal
Returns a fully decoded object of the signed transaction proposal.

func Get Si gnedProposal () (*peer. Si gnedProposal, error)

Parameters:

° none

Returns:
e *peer. Si gnedProposal - Contains the required signed proposal object.

e error - Contains any errors if present.
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model .GetArgs
Returns the arguments as array of strings from the chaincode invocation request.

func GetArgs() [][]byte

Parameters:

° none

Returns:

e [ ][ ]byte - Contains the arguments passed.

model .GetStringArgs
Returns the arguments intended for the chaincode Init and Invoke as a string array.

func GetStringArgs() []string

Parameters:

e none

Returns:

e []string - Contains the required arguments as a string array.

model .getld
When the asset has a derived key as | d, you can use this method to get a derived ID.
This method will return an error if the derived key contains % (timestamp).

Parameters:

* object - Object should contain all the properties on which the derived key is
dependent.

Returns:

* Returns the derived key as a string.

Example:

func (t *Controller) CustonGetterForSupplier(License string, Nane
string)(interface{}, error){

var asset Supplier

asset. License = License

asset. Name = Name

id err := nodel.Getld(&asset)

if err !=nil {

return nil, fmt.Errorf("error in getting ID %", err.Error())

}
return t. Get SupplierByld(id)

Utility Package

The following methods in the utility package may be useful:
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util.CreateModel
Parses the provided JSON string and creates an asset object of the provided type.

func CreateMdel (obj interface{}, inputString string) error

Parameters:

* inputString (string) - The input JSON string from which the object is to be
created.

« obj (interface{}) - The reference of the object that is to be created from the
JSON string. This object will store the created model which is also validated as
per validator tags.

Returns:

e error - Contains any errors found while creating or validating the asset.

util.ConvertMapToStruct
Convert the provided map into object of provided type.

func ConvertMapToStruct (i nput Map map[string] (interface{}), resultStruct
interface{}) error

Parameters:

 inputMap (map[string](interface{})) - Map which needs to be converted into
the asset object.

« resultStruct (interface{}) - The reference of the required asset object which
needs to be generated from the map. Contains the result asset object required.

Returns:

* error - Contains any errors found while creating or validating the asset.

Controller
The Cont rol | er. go file implements the CRUD and custom methods for the assets.

You can create any number of classes, functions, or files, but only those methods
that are defined on chaincode struct are invokable from outside, the rest of them are
hidden.

CRUD Methods

As described in Input Specification File, you can specify which CRUD methods you
want generated in the specification file. For example, if you selected to generate all
methods, the result would be similar to:

1

/1 Supplier

1

func (t *ChainCode) CreateSupplier(inputString string) (interface{},
error) {

var obj Supplier
err := util.CreateMdel (&bj, inputString)
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if err '=nil {
return nil, err
!
return nodel . Save( &obj)
}
func (t *Chai nCode) Get SupplierByld(id string) (interface{}, error) {
asset, err := nodel.Get(id)
return asset, err
}

func (t *Chai nCode) UpdateSupplier(inputString string) (interface{},
error) {
var obj Supplier
err := util.CreateMdel (&bj, inputstring)
if err '=nil {
return nil, err

return nodel . Updat e( &obj)
}

func (t *Chai nCode) DeleteSupplier(id string) (interface{}, error) {
return nodel . Del et e(id)

}
func (t *Chai nCode) Get SupplierHistoryByld(id string) (interface{},
error) {
historyArray, err := nodel.GetH storyByl d(id)
return historyArray, err
}

func (t *Chai nCode) Get SupplierByRange(startkey string, endKey string)
(interface{}, error) {

assetArray, err := nodel.Get ByRange(startkey, endKey)

return assetArray, err

Custom Methods
The following custom methods were generated from our example specification file.

The execut eQuery shows how SQL rich queries can be called. The validators against
the arguments are added automatically by Blockchain App Builder based on the type
of the argument specified in the specification file.

You can implement the functionality as per the business logic.

Il

/1 Cust om Met hods

Il

/*

* BDB sql rich queries can be executed in OBP CS/EE

* This nmethod can be invoked only when connected to renote OBP CS/EE
net wor k.

*/
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func (t *Chai nCode) ExecuteQuery(inputQuery string) (interface{},
error) {

resultArray, err := model. Query(inputQuery)

return resultArray, err

}

func (t *Chai nCode) FetchRawMaterial (supplierld string,
rawvat eri al Supply int) (interface{}, error) {
return nil, nil

}

func (t *Chai nCode) Get RawMateri al FronSupplier(manufacturerld string,
supplierld string, rawvaterial Supply int) (interface{} error) {
return nil, nil

}

Func (t *Chai nCode) CreateProducts(manufacturerld string,
rawivat eri al Consuned int, productsCreated int) (interface{}, error) {

return nil, nil

}

func (t *Chai nCode) SendProductsToDistribution() (interface{}, error) {
return nil, nil

}

For Go chaincodes, every custom method should return two values: empty interface,
error. For example:

func (t *Controller) FetchRawvaterial (supplierld string,
rawMat erial Supply int) (interface{}, error) {
return nil, nil

}
Init Method

We have provided one i ni t method in the controller with an empty definition. This
method will be called by the Hyperledger Fabric | ni t method during first time
instantiation or upgrade of a chaincode.

type Controller struct {

}

func (t *Controller) Init(args string) (interface{}, error)
{ return nil, nil

}

If you would like to initialize any application state at this point, you can use this method
to do that.

Deploy Your Chaincode Using Visual Studio Code

Once your chaincode project is created, you can deploy it locally to the automatically
generated Hyperledger Fabric network, or remotely to your Oracle Blockchain Platform
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Cloud or Enterprise Edition. You can also package the chaincode project for manual
deployment to Oracle Blockchain Platform.

» Deploy the Chaincode to a Local Hyperledger Fabric Network
»  Deploy Your Chaincode to a Remote Oracle Blockchain Platform Network

» Package Your Chaincode Project for Manual Deployment to Oracle Blockchain
Platform

Deploy the Chaincode to a Local Hyperledger Fabric Network

ORACLE

Once you have created your chaincode project, you can test it in a local Hyperledger
Fabric basic network.

When you install the Blockchain App Builder extension for VS Code, it automatically
creates a Hyperledger Fabric network with a single channel. This will be listed as
Local Environnent in the Environments pane. You can't delete or modify this
environment; you can just deploy chaincodes to it and rebuild it if it stops working
correctly.

Blockchain App Builder chaincode deployment starts the Hyperledger Fabric basic
network, other services, and installs and instantiates the chaincode for you.

1. Inthe Chaincode Details pane, select Deploy.
2. In the deployment wizard:
» Ensure the correct chaincode name is selected.

»  Select your target environment - for local deployment choose Local
Environment.

» Select the channel you want to deploy to. A channel named "nychannel "
is created by default with the extension's installation, and can be used for
testing.

e Optionally enter any initial parameters that may be required.
3. Click Deploy.

When the chaincode has finished instantiating, the Output console will state that
it has successfully instantiated it on the given channel, installed, and deployed the
chaincode.

Troubleshooting

You may encounter the following issues when running your chaincode project on a
local network.

Missing Go permissions

While installing Go chaincode project in local network, you might see an error similar
to the following in the Output console:

I NFO (Runtine): 2020/06/22 22:57:09 build started

INFO (Runtine): Building ....

INFO (Runtine): go build runtine/cgo: copying /Users/nynane/
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Li brary/ Caches/ go-buil d/f8/.....d: open /usr/local/go/pkg/darw n_and64/
runtine/
€go.a: perm ssion denied

ERROR (Runtime): go build runtine/cgo: copying /Users/nyname/Library/
Caches/ go-buil d/f8/.......d: open /usr/|ocal /go/ pkg/ darw n_and64/runti me/
€go.a: perm ssion denied

INFO (Runtine): An error occurred while building: exit status 1

This is due to missing permissions for Go. This error has been seen only in Mac OS.
This is a known issue:

*  https://github.com/golang/go/issues/37962
*  https://github.com/golang/go/issues/24674
*  https://github.com/udhos/update-golang/issues/15

Solution: change the permissions of your $GOROOT and try deploying again:

sudo chnod -R 777 /usr/local /go

Instantiation failure
Due to instantiation failure, corrupt instantiation, a Docker peer container being full, or
a Docker peer being killed in the local network, you may see an error similar to:

============ Started instantiate Chaincode ============

[ 2028-19-01T19: 25:1 0 372] [ERROR] default - Error instantiating
Chai ncode Gol Il d on channel nychannel, detailed

error: Error: error starting container: error starting container
Failed to generate platformspecific docker

build: Failed to pull hyperledger/fabric-ccenv:latest : APl error
(404): manifest for hyperledger/

fabric-ccenv:latest not found: manifest unknown: manifest unknown
[2020- 19- 01T19: 25: 10. 372] (INFO) default -

============ Fi ni shed instantiate Chai ncode ============

[ 2020-19-01119: 25: 10. 372] [ERROR] default - Error: Error instantiating
Chai ncode CGol 101 on channel mnychannel

detailed error: Error: error starting container: error starting
container: Failed to generate platfomspecific

docker build: Failed to pull hyperledger/fabric-ccenv: latest : APl
error (404): manifest for hyperledger/

fabric-ccenv:lalest not found: manifest unknown: manifest unknown
exited: signal: terninated

INFO exited: signal: termnated

ERROR: Error in Chaincode depl oynent

This is due to a peer container not able to start up properly again.
Solution: Rebuild your runtime by selecting your local environment in the

Environments pane, right-clicking and selecting Rebuild Local Environment.
Attempt to deploy again.
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Environment Rebuild Required
You may see an error similar to:

Starting ca.exanple.com...

Starting orderer.exanple.com...

Starting orderer.exanple.com... error

ERROR: for orderer.exanple.com

Cannot start service orderer.exanmpl e.com

error while creating nount source

path '/host_mt/c/ Users/opc/.vscode/ ext ensi ons/ oracl e. oracl e-

bl ockchai n- 1. 4. 0/ node_nodul es/ @r acl e/ ochai n-cli/runtine/ network/ basi c-
network/config': nkdir /host_mt/c/ Users/opc/.vscode/ ext ensi ons/

oracl e. oracl e-bl ockchain-1.4.0: operation not pernitted

Starting ca.exanple.com.. error

ERROR: for ca.exanple.com

Cannot start service ca.exanple.com error while

creating nount source path '/host_mt/c/ Users/opc/.vscode/ ext ensi ons/
oracl e. oracl e- bl ockchai n- 1. 4. 0/ node_nodul es/ @r acl e/ ochai n-cli/runtine/
net wor k/ basi c- net wor k/ crypt o- conf i g/ peer Or gani zati ons/ or g1. exanpl e. coml
ca': nkdir /host_mt/c/ Users/opc/.vscode/ ext ensi ons/ oracl e. oracl e-

bl ockchain-1.4.0: operation not permitted

ERROR: for orderer.exanple.com

Cannot start service orderer.exanple.com error while

creating nount source path '/host_mt/c/ Users/opc/.vscode/ ext ensi ons/
oracl e. oracl e- bl ockchai n- 1. 4. 0/ node_nodul es/ @r acl e/ ochai n-cli/runtine/
net wor k/ basi c- network/ config': nkdir /host_mt/c/ Users/opc/.vscode/

ext ensi ons/ oracl e. oracl e-bl ockchain-1.4.0: operation not pernitted
ERROR: for ca.exanple.com

Cannot start service ca.exanple.com error while

creating nount source path '/host_mt/c/ Users/opc/.vscode/ ext ensi ons/
oracl e. oracl e- bl ockchai n- 1. 4. 0/ node_nodul es/ @r acl e/ ochai n-cli/runtine/
net wor k/ basi c- net wor k/ crypt o- conf i g/ peer Or gani zati ons/ or gl. exanpl e. conml
ca': nkdir /host_mt/c/ Users/opc/.vscode/ ext ensi ons/ oracl e. oracl e-

bl ockchain-1.4.0: operation not pernmitted

Encountered errors while bringing up the project.

ERROR Starting ca.exanple.com...

Starting orderer.exanple.com...

Starting orderer.exanple.com... error

ERROR: for orderer.exanple.com

Cannot start service orderer.exanple.com error while

creating nount source path '/host_mt/c/ Users/opc/.vscode/ ext ensi ons/
oracl e. oracl e- bl ockchai n- 1. 4. 0/ node_nodul es/ @r acl e/ ochai n-cli/runtine/
net wor k/ basi c- network/config': nkdir /host_mt/c/ Users/opc/.vscode/

ext ensi ons/ oracl e. oracl e-bl ockchain-1.4.0: operation not pernitted
Starting ca.exanple.com... error

ERROR. for ca.exanple.com

Cannot start service ca.exanple.com error while

creating nount source path '/host_mt/c/ Users/opc/.vscode/ ext ensi ons/
oracl e. oracl e- bl ockchai n- 1. 4. 0/ node_nodul es/ @r acl e/ ochai n-cli/runtine/
net wor k/ basi c- net wor k/ crypt o- conf i g/ peer Or gani zati ons/ or g1. exanpl e. coml
ca': nkdir /host_mt/c/ Users/opc/.vscode/ ext ensi ons/ oracl e. oracl e-

bl ockchain-1.4.0: operation not pernmitted

ERROR: for orderer.exanple.com
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Cannot start service orderer.exanple.com error while

creating nount source path '/host_mt/c/ Users/opc/.vscode/ ext ensi ons/
oracl e. oracl e- bl ockchai n- 1. 4. 0/ node_nodul es/ @r acl e/ ochai n-cli/runti ne/
net wor k/ basi c- network/ config': nkdir /host_mt/c/ Users/opc/.vscode/

ext ensi ons/ oracl e. oracl e-bl ockchain-1.4.0: operation not pernitted
ERROR: for ca.exanple.com

Cannot start service ca.exanple.com error while

creating nount source path '/host_mt/c/ Users/opc/.vscode/ ext ensi ons/
oracl e. oracl e- bl ockchai n- 1. 4. 0/ node_nodul es/ @r acl e/ ochai n-cli/runtine/
net wor k/ basi c- net wor k/ crypt o- conf i g/ peer Or gani zat i ons/ or g1. exanpl e. com
ca': nkdir /host_mt/c/ Users/opc/.vscode/ extensions/oracle. oracl e-

bl ockchain-1.4.0: operation not permitted

Encountered errors while bringing up the project.

ERROR: Error in Chaincode depl oynent

You need to rebuild your local environment. In the App Builder Environments pane,
right-click your local environment and select Rebuild Local Environment.

Deploy Your Chaincode to a Remote Oracle Blockchain Platform Network

Once you've instantiated and tested your chaincode project on a local network to
ensure it's working as designed, you can deploy it to Oracle Blockchain Platform.

Download Files Needed for Your Connection Profile

You can download your connection profile from the Oracle Blockchain Platform Cloud
or Enterprise Edition instance:

1. Create a folder in your local storage to put the connection profile, and admin keys
and certificates.

2. Download your connection profile. In your Oracle Blockchain Platform instance's
console, on the Developer Tools tab, Application Development, and then
Download the development package.

3. Retrieve your admin credentials from your instance's console. Click Network then
Export Admin Credential from your organization.

e Copy the admin certificate from the admin
credentialstoarti fact s/ crypt o/ orderer Or gani zati ons/
<i nst ance- nane>/ si gncert/<i nst ance- name>- si gncert. pem
and artifacts/crypto/ peer Organi zat i ons/ <i nst ance- nane>/
si gncert/<i nstance- name>-si gncert. pem

e Copy the admin key from the admin
credentialstoarti fact s/ crypt o/ orderer Or gani zati ons/
<i nst ance- nanme>/ keyst or e/ <i nst ance- nane>- key. pem
and artifacts/crypto/ peer Organi zati ons/ <i nst ance- nanme>/
keyst or e/ <i nst ance- nanme>- key. pem
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< Note:

Keep in mind that if you're placing your connection profile in your project
folder, if you're synching this with a content repository such as Github you
might accidentally share your private keys. Ensure that everything private is
added to your . gi ti gnor e file.

Create a Connection to an Oracle Blockchain Platform Instance
You must have a Blockchain Platform instance up and running to perform this step.

1. Inthe VS Code Environments pane, click the Create Environment icon.
2. On the Environments Details wizard:

e Enter the name for your remote environment.

e Enter a description.

e Browse to the directory where you've stored your connection profile from
Oracle Blockchain Platform.

e Enter a user name and password with permissions to install, instantiate, and
invoke chaincode.

3. Click Test Login. This logs your profile into the remote network so that you can
deploy to it.

4. If you logged in successfully, click Create to save the profile.

Deploy Your Chaincode

1. Select the chaincode project you want to deploy in the Chaincodes pane.

2. In the Chaincode Details pane, select Deploy.

3. In the deployment wizard, the name of the chaincode project should be pre-filled.

e Select your target environment - for remote deployment choose the Oracle
Blockchain Platform environment you set up previously.

e Enter the name of the channel you want to deploy to.
e Optionally set any required initial parameters.
4. Click Deploy.

Once the chaincode has successfully deployed to the remote Oracle Blockchain
Platform, theconsole log will show that:

e It has successfully installed the chaincode project.

e It has successfully instantiated the chaincode on each peer and the channel.

Updating the Chaincode Project

The upgrade of the chaincode is handled automatically by Blockchain App Builder.
After you have made changes to your chaincode, just Deploy again - this will
automatically perform the update for you.

If your update is successful, the log will show

* It has successfully upgraded the chaincode version.
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* It has successfully installed the chaincode project.

* It has successfully instantiated the chaincode on each peer and the channel.

Package Your Chaincode Project for Manual Deployment to Oracle Blockchain

Platform

You can package your chaincode projects for manual deployment to Oracle Blockchain
Platform Cloud or Enterprise Edition.

The Package function creates a zip file containing only the build and distribution files
-the bi nary, | i bs, node_nodul es, and t est folders from your chaincode project
are not included. This zip can be manually uploaded to Oracle Blockchain Platform for
deployment.

1. Select your chaincode project in the Chaincodes pane.
2. Right-click and select Package.
3. Select a location to save the package, and click Select Output Folder.

When the command completes successfully, the location of the package will be
returned in the output.

Test Your Chaincode Using Visual Studio Code

If your chaincode is running on a network, you can test any of the generated methods.
Additionally, If you chose to create the execut eQuery method during your chaincode
development, you can run SQL rich queries if your chaincode is deployed to an Oracle
Blockchain Platform network.

e Test Your Chaincode on a Local Hyperledger Fabric Network
» Testing Lifecycle Operations on a Remote Oracle Blockchain Platform Network
*  Execute Berkeley DB SQL Rich Queries

Test Your Chaincode on a Local Hyperledger Fabric Network

ORACLE

Once your chaincode project is running on a local network, you can test it.

Blockchain App Builder contains a built-in wizard to assist you with invoking or
querying your chaincode.

1. Select your chaincode project in the Chaincodes pane. In the Chaincode Details
pane, select Execute. The chaincode name should already be selected. Ensure
the target environment is set to Local Environment and the channel will default to
the only channel available.

2. In the Function field, select your method from the drop-down list. Every method
available in the chaincode is listed.

3. Inthe Function Param field, select the More Actions (...) button. This will launch
a window with available properties for your selected method. Enter the properties,
click Omit for any non-mandatory property you don't want submitted when you
invoke your method, and click Save.

4. Click Invoke.
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The Output console window will show that the function has been invoked.
Alternatively, in the Chaincode Actions pane, the Function Output window displays
the output. Click the More Actions (...) button to see this output formatted.

If you want to save the method and parameters you just ran, you can click Save and
enter a name and description for it. It will be saved in your chaincode project in the
Quer i es folder. To use it again, right-click it and select Open.

If you make any changes to the controller file that would alter the methods, select the
Reload icon at the top of the Chaincode Execute pane. The change should now be
reflected in the Function drop-down list.

" Note:

If you don't want to use the wizard for testing, you can also run the
Blockchain App Builder command line tools in the Visual Studio Code
Terminal window. Follow the instructions provided here to test with the
command line: Test Your Chaincode on a Local Hyperledger Fabric Network.

Automatic Install and Instantiate After Update

Whenever you update and save your chaincode, the changes will be compiled,
installed and instantiated automatically. There is no need to strip down or bring up
the local network again. All projects will be automatically compiled and deployed on
every change.

Testing Lifecycle Operations on a Remote Oracle Blockchain Platform Network

Once your chaincode project has successfully deployed to your remote Oracle
Blockchain Platform network, you can test it as described in Test Your Chaincode
on a Local Hyperledger Fabric Network.

You can use the same invoke and query commands to perform all method transactions
on a remote Oracle Blockchain Platform Cloud or Enterprise Edition network;
everything supported on the local network is also supported on the remote network.
Simply select the Oracle Blockchain Platform instance as your target environment
when executing your tests.

Execute Berkeley DB SQL Rich Queries

ORACLE

If you chose to create the execut eQuer y method during your chaincode development,
you can run SQL rich queries if your chaincode is deployed to an Oracle Blockchain
Platform network.

If you have used execut eQuery in the cust omvet hods section of the specification file, a
corresponding execut eQuery method will be created in the controller.

Specification file:

cust omvet hods:
- executeQuery
- "fetchRawMaterial (supplierid: string, rawvaterial Supply: nunmber)”
- "get Rawivat eri al FronSuppl i er (manufacturerld: string, supplierld:
string, rawwvaterial Supply: nunber)"

C-122



Appendix C
Using the Blockchain App Builder Extension for Visual Studio Code

- "createProduct s(manufacturerld: string, rawvaterial Consuned:
nunber, productsCreated: number)”
- "sendProduct sToDi stribution()"

Controller file:

* %

*

* BDB sql rich queries can be executed in OBP CS/EE
* This method can be invoked only when connected to remte OBP CS/EE
net wor k.

*/

@/al i dat or (yup.string())

public async executeQuery(query: string) {
const result = await CchainController.query(query);
return result;

You can invoke this method to execute Berkeley DB SQL rich queries on Oracle
Blockchain Platform network, ensuring that you select the Oracle Blockchain Platform
environment that you created as your target environment when running the queries.

Example:

1. Inthe Chaincode Details pane, select Execute. The chaincode name, target
environment, and channel should already be pre-filled from the deployment step.

2. In the Function Name field, select execut eQuery from the drop-down list.

3. In the Function Param field, select the More Actions (...) button. This will launch
a window where you can enter the query string. Enter the arguments for your
query, and click Save.

4. Click Query.
The Output window and the will show the query being executed and the result.

> ochain query executeQuery "SELECT key, val ueJson FROM <STATE> WHERE
json_extract (val ueJson, '$.rawMaterial Available') = 4"

The entire SQL query is taken in the argument, so you can make changes to your
query on the fly.

Synchronize Specification File Changes With Generated Source Code

ORACLE

You can use this function to bring new changes from the specification file to the
chaincode source files (model and controller). This function works with both TypeScript
and Go projects.

Note:

» Code sync is unidirectional - you can bring changes from your specification file
into your chaincode project, but not the other way around. Changes made in your
chaincode project remain as-is after the synching process.
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*  This command only works if the chaincode project has been scaffolded using a
specification file. Ensure you do not delete, rename or move the specification file
if you plan to sync any changes from the specification file to the source code in
future.

To synchronize your specification and chaincode files:

1. Inthe Specifications pane, select the specification file that you've updated to
open its Specification Details pane. At the top of the pane, click Chaincodes
to open the pane showing which chaincodes this specification has been used to
generate.

2. Select the Sync checkbox beside each chaincode you want to update with
these changes. You can synchronize more than one chaincode generated from
a specification file at a time. Click Synchronize.

The chaincode projects should now contain update files.
Resolving Conflicts

Since you can edit both the synchronization files and chaincode files, it's possible to
end up with conflicts where the updated specification file would overwrite a change
you've made to the chaincode file. In these cases, when you attempt to synchronize
an error displays stating there's a conflict. You can use the Conflicts pane to resolve
these.

1. On the Conflicts pane, click the name of the chaincode file where the conflicts
exist. The file will open in an editor with the conflicts highlighted.

In the example shown, Mar bl e124 is in the specification file, and Mar bl €123 is in
the chaincode model file.

2. Above the conflict are your list of options. Click Accept Current Change to
override the specification file and use what is currently in the chaincode file. Click
Accept Incoming Change to override the chaincode file and use what is currently
in the specification file.

3. Return to the Conflicts pane. Select the Sync checkbox next to the conflict name,
and click Confirm Changes. If you have multiple conflicts, resolve all of them
before before clicking Confirm Changes.

Debugging from Visual Studio Code

ORACLE

Blockchain App Builder includes line-by-line debug support from Visual Studio Code
for both TypeScript and Go projects.

To run line-by-line debugging:

1. Open your chaincode project in VS Code Explorer. In the Chaincodes pane,
right-click your chaincode and select Open in Explorer.

2. Attach breakpoints to your code wherever necessary.
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3. Go to the Run menu and click Start Debugging. This attaches the debugger. It
may take several seconds for the debugger to attach to the chaincode.

4. Call any command from the Terminal which would execute your code.
If you've been using the VS Code interface to test your chaincode so far, you
can follow the invocation syntax outlined in Test Your Chaincode on a Local
Hyperledger Fabric Network.

The debugger will stop at your breakpoints. You can then start the debugging.

5. Restart debugging to reflect new changes.

Since the chaincode is running in debug mode, the hot deployment of new changes
does not happen automatically. You must manually restart the debugging process,
using the debug controls in VS Code, in order to make the latest changes take effect.

Troubleshoot Blockchain App Builder VS Code Extension

The following can be used to troubleshoot system problems with Blockchain App
Builder VS Code extension.

Repatching

By default, when you install the extension all the patches are installed for you.
Patching is done so that VS Code can connect to Oracle Blockchain Platform.
However you may encounter network or other problems that prevent the patching
process from completing successfully. In these cases, you can manually force the
Blockchain App Builder to repatch itself.

1. Open the Command Palette from the View menu.

2. Inthe Command Palette, type Enabl e Repat chi ng.

Blockchain App Builc

Welcome

Blockchain App Builder for O

3. Select Oracle Blockchain Platform Enable Repatching. VS Code will clear the
existing patching data and force a repatch.

Resetting Extension Data

It is possible for your Blockchain App Builder user data to get corrupted. This option
clears your data from Blockchain App Builder without impacting anything stored
locally.

1. Open the Command Palette from the View menu.

2. Inthe Command Palette, type Reset Ext ensi on.

n View Go Run Terminal Help Blockchain App Builder VSCode Extension - Welcome Page - Unfitied (Workspace)|

* | >Reset

Extension Data
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3. Select Oracle Blockchain Platform Reset Extension Data. VS Code will clear
the existing blockchain data and reload the default installation data. This will not
affect the files stored locally in your system, but you will have to import them back
into VS Code and reconfigure any environments you had previously set up.

Migrating Chaincode Between Blockchain App Builder
Versions

If you have existing chaincode projects created with earlier versions of Blockchain App
Builder, you can migrate them to use the new features of the updated Blockchain App
Builder. If you don't need to use any of the updated Blockchain App Builder features,
you don't need to migrate your chaincode projects.

To migrate your chaincode project:

1. Create a backup of your existing chaincode project folder. For example, if your
chaincode project was in Test CC, copy the contents to Test CC_bak.

2. Install the updated Blockchain App Builder.

3. Create a new chaincode project with the same name as your existing chaincode
project (Test CC). If using Go, ensure you're using the same root folder.

4. Copy the src folder from the Test CC_bak backup, and use it to replace the src
folder in the newly created project.
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This topic provides a walkthrough showing how you can run Solidity smart contracts
with EVM (Ethereum Virtual Machine) deployed as a chaincode on Oracle Blockchain
Platform.

The Ethereum Virtual Machine runs smart contracts in the Ethereum networks.

It was created through the Hyperledger Burrow project and has been integrated
into Hyperledger Fabric. This project enables you to use a Hyperledger Fabric
permissioned blockchain platform to interact with Ethereum smart contracts written
in an EVM-compatible language such as Solidity. See: Hyperledger Fabric EVM
chaincode.

A basic overview of the process of running a Solidity smart contract on a provisioned
Oracle Blockchain Platform:

1. Upload the EVM chaincode zip into Oracle Blockchain Platform.
2. Deploy it using the bytecode generated by the Remix IDE.

3. Get the smart contract address in response to the deployment, and use that
address to send transactions.

Steps in this topic have been tested with f abri c- chai ncode- evm r el ease-0. 4 and
may not work with other releases.

Set Up the EVM Chaincode Zip File

Before deploying the smart contract, the EVM chaincode zip needs to be prepared. To
create the chaincode zip folder:

1. Download the EVM chaincode zip from Hyperledger Fabric EVM chaincode.
2. Unzip the downloaded f abri c- chai ncode- evm r el ease- 0. 4. zi p.

3. Inthe extracted files, go to f abri c- chai ncode- evm r el ease- 0. 4/ evntc/
vendor/ gi t hub. cont hyper| edger .

4. Create the directory f abri c- chai ncode- evii evntc in the / hyper | edger
directory.

5. Copy the following folders from f abr i c- chai ncode- evm
rel ease-0. 4/ evntc tofabric-chai ncode-evmrel ease-0. 4/ evice/
vendor/ gi t hub. com hyper| edger/fabri c- chai ncode- evni evntc:

 [address

* /event

* [ event nanager
* /nocks

e /st at enanager
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6. Zip the top-level f abri c- chai ncode- evm r el ease- 0. 4/ evntc folder and
rename it. The following steps use evntc. zi p as the example name.

Deploy EVM Chaincode on Oracle Blockchain Platform

After you have created the EVM chaincode zip, you need to deploy it on Oracle
Blockchain Platform.

1. Log into the Oracle Blockchain Platform console.

2. On the Chaincodes tab, click Deploy a New Chaincode.

3. Select Quick Deployment, and entire the following information:

Chaincode Name: enter any name of your choice. This example uses
soliditycc.

Version: v0
Initial Parameters for Chaincode Instantiation: leave this field empty

Channel: select the channels on which you want to install and instantiate the
chaincode

Chaincode source: upload the evntc. zi p package you created in the
previous steps.

After you submit your information, the EVM chaincode will be visible in the
Chaincodes tab.

Create and Compile Your Solidity Smart Contract

1. Open the browser-based Remix IDE: https://remix.ethereum.org/.

2. If you already have a Solidity smart contract written, import it into Remix.

3. If you don't have a Solidity smart contract written, create a Solidity file (. sol ) in
Remix and do one of the following:

If you're familiar with Solidity you can create your own smart contract file.

You can use the Simple Storage sample code provided in the Solidity
documentation: Solidity: Introduction to Smart Contracts

You can use the sample code being used for this example which takes string
name as an input and prints the same as output string using set ( nane) and

get():

pragma solidity ~0.4.0;
contract Myname {
string public yourNarme;

function set(string nane) public {
your Name = nane;

}

function get() public view returns (string) {
return your Nane;

}
}

Note that you may see an error message about the default compiler version not
matching the version you've specified in your smart contract.

ORACLE

D-2


https://remix.ethereum.org/
https://docs.soliditylang.org/en/v0.4.24/introduction-to-smart-contracts.html

ORACLE

Appendix D

4. Compile your smart contract. Open the Solidity Compiler panel in Remix, ensure
that your smart contract tab is open to select it as the file being compiled, set the
compiler version to the most recent 4.X version, and click Compile.

& Compile TestOBP sol

5. Once the file has compiled, click the Bytecode icon - this copies the bytecode as
a JSON document to your clipboard.

6. Paste the copied bytecode into a text editor and save it.

Deploy the Smart Contract

In the copied bytecode, the section you need is the "obj ect " field. This is the EVM
bytecode of a sample smart contract.

"object":

" 608060405234801561001057600080f d5h50610410806100206000396000f 30060
8060405260043610610057576000357¢0100000000000000000000000000000000000000
000000000000000000900463
ffffffff1680634ed3885e1461005¢5780636d4ce63c146100c5578063d97d6630146101
55575b600080f d5b34801561

006857600080f d5b506100¢3600480360381019080803590602001908201803590602001
908080601f 01602080910402
602001604051908101604052809392919081815260200183838082843782019150505050
505091929192905050506101
€5565b005h3480156100d157600080f d5b506100da6101f f 565b60405180806020018281
038252838181518152602001
91508051906020019080838360005b8381101561011a5780820151818401526020810190
506100f f 565b505050509050

90810190601f 1680156101475780820380516001836020036101000a0319168152602001
91505bh509250505060405180

910390f 35h34801561016157600080f d5b5061016a6102a1565h60405180806020018281
038252838181518152602001
91508051906020019080838360005b838110156101aa5780820151818401526020810190
5061018f 565b505050509050

90810190601f 1680156101d75780820380516001836020036101000a0319168152602001
91505bh509250505060405180

910390f 35h80600090805190602001906101f h92919061033f 565b5050565b6060600080
546001816001161561010002

03166002900480601f 016020809104026020016040519081016040528092919081815260
200182805460018160011615

6101000203166002900480156102975780601f 1061026¢57610100808354040283529160
200191610297565b82019190
6000526020600020905b81548152906001019060200180831161027a57829003601f 1682
01915bh505050505090509056
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5h60008054600181600116156101000203166002900480601f 0160208091040260200160
405190810160405280929190
818152602001828054600181600116156101000203166002900480156103375780601f 10
61030c576101008083540402
83529160200191610337565bh820191906000526020600020905b81548152906001019060
200180831161031a57829003

601f 168201915b505050505081565h828054600181600116156101000203166002900490
600052602060002090601f 01
6020900481019282601f 1061038057805160f f 19168380011785556103ae565hb82800160
0101855582156103ae579182
015b828111156103ad578251825591602001919060010190610392565b5b5090506103bb
91906103bf 56505090565b61
03e191905h808211156103dd5760008160009055506001016103c5565b5090565b905600
al65627a7a72305820a990d4
0b57¢c66329a32a18e847b3c18d6¢911487f f adf ed2098e71e8caf a0c980029",

In general, the EVM expects two arguments:
* Theto address.

e Theinput that's necessary in Ethereum transactions.

To deploy smart contracts, the t o field is the zero address, and the i nput is the
compiled EVM bytecode of the contract. Thus, there are two arguments provided to
the i nvoke. The first one, which was traditionally supposed to be a function name
inside the chaincode, is now 0000000000000000000000000000000000000000, and the
second argument is the Solidity smart contract bytecode.

1. To deploy the Solidity smart contract on Oracle Blockchain Platform, you need to
invoke the deployed EVM chaincode with these two arguments using REST proxy
endpoints.

--data-raw ' {"chai ncode": " <chai ncodenane>
["<zeroaddress>", " <EVMiyt ecode>"] }'

,rargs":

For example, using cURL to deploy the Solidity smart contract to Oracle
Blockchain Platform with the name sol i di tycc:

curl -L -X POST ' https://<hostname>: 7443/ r est proxy/ api / v2/ channel s/
<channel name>/ transactions' \

-H " Aut hori zation: Basic dXN cnbhbWJ6cGFzc3dvenE" \

-H ' Content-Type: application/json" \

--data-raw '{"chai ncode":"soliditycc","args":
["0000000000000000000000000000000000000000", "608060405234801561. .. .1
52d2820d3b5d784b3711119691d0029"], "ti neout": 0, "sync": true}’

2. The response payl oad of the transaction is the contract address for your deployed

contract. Copy this address and save it - it's used when you execute smart
contract functions.
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In this example, the smart contract address is
66092979bb66d645371b3247177e4b2513ch9834.

Interacting With the Smart Contract

To interact with the deployed smart contract, you need the contract address returned
as the payload while deploying the contract in the previous section.

To execute functions, you will use invoke and query transactions but with different
parameters. The sample contract contains two functions: get and set .

In these transactions, the t o field is the contract address and the i nput field is the
function execution hash concatenated with any of the required arguments.

You need to acquire the hash of the function execution to run a transaction. A simple
way to do this is to execute the functions in the Remix IDE and to then copy the hash
from the transaction logs:

1. Inthe Remix IDE, open the Deploy and Run Transactions panel. Ensure that
your contract is selected in the Contract field, and click Deploy.

DEPLOY & RUNTRANSACTIONs B & @ @

0x5B3._eddC4 (100 ether)

3000000

0 wei

Myname - browser/TestOBPsol % i

Deploy.

Once the deployment completes, the contract should be listed in the Deployed
Contracts list.

2. Expand the contract in the Deployed Contracts list. The smart contract functions
are listed.

3. Run a transaction. For the provided example, enter or acl e and click set.

4. The Terminal window shows the transaction logs. If the transaction logs are
minimized, expand them by clicking the log. Copy the value of the i nput field
(which is the function execution hash) by clicking the icon next to it. Save this
value to the same location as your contract address, removing the leading 0x.
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Deployed Contracts

Once you have the function execution hash and the contract address, you can
run the set transaction on Oracle Blockchain Platform using them as the raw data
arguments.

--data-raw ' {"chai ncode": "<chai ncodenane>", "args":
["<contractaddress>", "<setfunctionexecutionhash>"]}"

For example using cURL:

curl -L -X POST ' https://<hostnanme>: 7443/ r est proxy/ api / v2/ channel s/
<channel name>/transactions' \

-H " Aut hori zation: Basic dXN cnbhbWJ6cGFzc3dvenE" \

-H " Content-Type: application/json" \

--data-raw ' {"chaincode":"soliditycc", "args":
["66092979bb66d645371b3247177e4b2513ch9834", " 4ed3885e000000000000000
00000000000000000000000000000000000000000000000200000000000000000000
0000000000000000000000000000000000000000000066f 7261636c6500000000000

00000000000000000000000000000000000000000"] }*

Open the Oracle Blockchain Platform console; the transaction should be listed in
the ledger.

To run another transaction such as a query using the smart contract's get function, you
can generate the function execution hash in Remix and combine it with the contract
address:

1.

In Remix on the Deploy and Run Transactions panel, ensure that your contract
is still listed under Deployed Contracts. If not, redeploy it.

Click get. Retrieve and save the input from the transaction as you did with the set
transaction, removing the leading 0x.
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You can use this transaction hash and the contract address to run a query
transaction against the chaincode deployed on Oracle Blockchain Platform.

--data-raw ' {"chai ncode": " <chai ncodenane>", "args":

["<contractaddress>", "<get functi onexecutionhash>"]}"

For example in cURL:

curl -L -X POST ' https://<hostnane>: 7443/ r est proxy/ api / v2/ channel s/
<channel name>/ chai ncode- queries' \

-H "Authori zation: Basic dXN cnbhbWJ6cGFze3dvemE" \

-H ' Content-Type: application/json" \

--data-raw ' {"chai ncode":"soliditycc", "args":
["66092979bb66d645371h3247177e4b2513ch9834", "6d4ce63c"] }'

The returned payload will contain the asset being queried - in the example case
the string or acl e.
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